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THE LIFE AND WORK OF CHARLES 
PRITCHARD. 

Charles Pritchard, D.D., F.R.S.. F.R.AS., F.R.G.S., 
late Savilian Professor of Astronomy in the Universit 
of Oxford. Memoirs of his Life. Compiled by his 
daughter, Ada Pritchard. With an account of his | 
theological work by the Right Rev. the Lord Bishop 
of Worcester ; and of his astronomical work by his 
successor, Prof. H. H. Turner, F.R.A.S. Pp. viii+ 
(London : Seeley & Co., 1897.) 

HE mere fact that the name of the late Prof. 
Pritchard is most widely known in connection with | 
his astronomical researches, is in itself no uncertain sign 
of the energy and capacity of the man, for, as he himself | 
stated, he did not really begin his astronomical work until 
he was seventy years of age. There are, however, other | 
sides of his career for which he is little less worthy of 
grateful remembrance, exhibiting him, as they do, in the | 
light of a pioneer in more than one important movement. 

We therefore welcome the present volume, compiled by 
those who knew him best, giving a brief and interesting 
account of his life and work, which, it may be remarked, 
extended over nearly the whole of the century (1808- | 
1893). 

In a charming bit of autobiography, Prof. Pritchard 
tells the story of his schooldays, and of his struggles, | 
ambition, and success as a schoolmaster. So far as one 
can judge, his early education was of the type then com- 
mon, save for a short period during which he attended a 
private school kept by one John Stock, of Poplar, whose 
methods appear to have been far ahead of histime. The 
instruction of schoolboys in geometrical drawing, prac- 
tical surveying, and the use of physical apparatus, was | 
then (1822) no common undertaking, and this practical | 
work seems to have influenced Pritchard very largely. It 
is at least certain that his mind was first seriously turned 
towards astronomy by a collection of Ferguson’s models 
and astronomical instruments, which he had the privilege 
of studying at this “ stirring school.” 

After a brilliant career at Cambridge, he entered a 
wider field as an educationist. Having been appointed 
to the mastership of the newly-founded Stockwell Pro- 
prietary Grammar School, he expounded his plans at the 
opening of the school, and only a few years ago he stated 
that “with the experience of half-a-century superadded, | 
can say with sincerity that had I now to form a scheme 
of education for a large schocl, it would be on the very 
same lines as those enunciated in my inaugural address.” 
Suffice it to say that the main intention of his methods 
was the development of the adit of thinking, and as a 
step to its proper cultivation he proposed to introduce a 
well-furnished laboratory for the serious study of natural 
phenomena. He therefore claims tohave been a successful 
pioneer in a most important branch of education. ‘The 
sincerity of his convictions was afterwards proved when 
his energies were transferred to the Clapham Grammar 
School, which eventually passed entirely into his own | 
management and proprietorship ; not only did he actually | 
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€stablish the proposed laboratories, but he even went so | 
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far as to provide a swimming-bath and an observatory. 
While submitting to the system of examinations, Pritchard 


| remained unconvinced of their utility, and he stated in 


1886 that “ the time will come when the competitives will 


| be found to be intellectually and educationally suicidal.” 


Many of the pupils of the Clapham School have since 
become famous in various walks of life, and, among 
others, Dr. Bradley, the present Dean of Westminster, 
speaks of the great originality and success of the master’s 
methods. Sir George Grove, another distinguished pupil, 
tells us in this volume how “ geography became a reality,” 
and the origin of the Palestine Exploration enterprise 


| may be traced to the special attention given to that 
country at the Clapham School. 


One of the late Pro- 
fessor’s favourite maxims, reiterated during his career as a 
schoolmaster, was “ Whatever you do, do it as well as you 
can,” and his whole life is a witness of his endeavour to 
act as he preached. 

Pritchard’s interest in astronomy took no practical turn 
until he had the means to add an observatory to his 
school, the most important part of the equipment being a 
fine transit instrument purchased at the close of the Exhi- 
bition of 1851. For private reasons the school was given 
up in 1862, and the observatory was removed to the new 
home at Freshwater, Isle of Wight. At this time Prit- 
chard’s repute as an amateur astronomer was so well 
established that he was elected Secretary to the Royal 
Astronomical Society, and within a few years he occupied 
He took a very active part in the 
proceedings of the Society, and we have it on the authority 
of Prof. Turner, one of the present Secretaries, that his 
official connection with the Society has left lasting 
impressions on the conduct of its affairs. 

The comparative retirement of the life at Freshwater 
ended in 1870, when Pritchard was appointed to the 
Savilian professorship. As Prof. Turner points out, he 
received this appointment rather on account of the man 
he was than for any conspicuous astronomical work which 
he had previously done, though, as subsequent events 
proved, he had only lacked the opportunity of doing 
justice to his observational ability. His association with 


the Astronomical Society here stood him in good stead, 


for he had given little evidence of his power except in 
ways of which the Society alone could take note, and his 
appointment was largely due to the representations of 
some of the more prominent Fellows. 

The observatory, which was the scene of Pritchard’s 
future triumphs, was at this time a very small one, but 
the authorities were soon persuaded to provide a 12-inch 
equatorial, and Dr. De la Rue’s gift of his splendid 
instruments being made about the same time, an entirely 
new erected. The 
opened for photographic work induced Pritchard to style 
the establishment “The New Savilian Observatory for 
Astronomical Physics at Oxford.” As a matter of fact, 
however, the spectroscope has practically never been 
used in the observatory, so that in view of the meaning 


observatory was possibility thus 


| now attached to “astronomical physics,” the observatory 


has lost the right to the name which Pritchard proudly 
gave it. 

Practical instruction in astronomy was never greatly in 
demand at Oxford, hence nearly the whole strength of 
the small staff was available for research purposes, and 
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especially in two directions, as all the world knows, suc- 
cess was complete. By the use of the wedge photometer, 
Pritchard raised stellar photometry to the dignity of an 
exact science, and by the employment of photographic 
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methods he investigated the parallaxes of a large number 


of stars with results which are probably among the most 
trustworthy ever obtained in this branch of astronomy. 

Another epoch in Pritchard’s astronomical career com- 
menced with his offer to take part in the work of the 
international photographic star chart. Such an under- 
taking, at his advanced age, was characteristic of him; 
and the fact that he successfully initiated the work, and 
left everything in order at the time of his death, illustrates 
the methodical way in which he set about it. 

The successful issue of the various undertakings at 
Oxford was largely due, as Pritchard himself was always 
anxious should be known, to the zeal of his assistants, 
Messrs. Plummer and Jenkins, by whom most of the 
actual observations were made. 

Prof. Turner has succeeded in weaving together an 
admirable account of Pritchard’s astronomical work, but 
it may be remarked that all reference to his connection 
with the work of the Committee on Solar Physics has 
been omitted. 

A hitherto unpublished account of Pritchard’s observa- 
tions of the total solar eclipse of 1860 is included in Prof. 
Turner's story, and though these were overshadowed by 
De la Rue’s magnificent photographic results, it is evident 
that they were carried out with the forethought and skill 
which marked all his work. 

The selection of correspondence between Pritchard 
and some of his great contemporaries has, on the whole, 
been judiciously made, and all concerned in the prepara- 
tion of the memoirs are to be congratulated on the 
production of a volume which will be prized by all 
who knew Pritchard, and one which is at the same time 
of sufficient interest to command the attention of a much 
wider public. 


WATER 

Water ana 

Pp. xii + 292 
1597. 

+ Ns E. author of this work describes it on the title-page 


as “a handbook for the use of local authorities, 


AND ITS 


its Purification, 


PURIFICATION. 
By Samuel Rideal, D.Sc. 


London : Crosby Lockwood and Son, 


sanitary officers, and others interested in water supply.” 
It is thus admittedly a book which is designed more for 
the general reader than for the engineer, the chemist, or 
the bacteriologist. That this is so we 
evidence in the preface, where we read that 

“The closing of polluted wells, and decisions on new 
supplies, are now, however, in the hands of the general 
public, who, and their elected representatives, thus need 
to become acquainted with the results of the progress 
made during the last few years in bacteriology and 
knowledge of the causation of disease.’ 

The book deals with the characters of different kinds 
of natural water, animal and vegetable impurities, the 
storage, filtration and distribution of water, the softening 
and purification of water, and lastly its analysis and the 
interpretation of results. On reading the book one finds 
that the author has not been able to refrain from in- 
cluding a large amount of technical detail, which is, 


NO. 1435, VOL. 55 


have further | 





[APRIL 29, 1897 


however, treated too superficially to be useful to the 
serious student of the subject, and which must be of 
little or no use to the general reader. One cannot help 
wondering, for example, what sort of hazy notion the 
general reader will obtain from Figs. 614-63, which shoy 
a colony of typhoid bacilli, and the typhoid bacilli them. 
selves with and without flagella, the former called 
“ spider ” The author is careful to inform the 
reader, on p. 266, that “the szze of organisms is recorded 
in micro-millimetres ropoth of a millimetre common\y 
abbreviated p", but avoids recording either the size of 
organisms which are figured in the book, or the magni- 
fication to which they have been subjected, except in 
one case where the magnification happens to have been 
included in the descriptive letter-press copied with the 
tigure from another book. 


forms. 


It is equally objectionable to place together in one 
plate, objects requiring differing degrees of magnification, 
as in Fig. 13, which exhibits in a single view a gigantic 
cyclops, spores of moulds, a zooglzea mass of bacteria, 
&c. Such figures may be well suited for advertisements 
of filters in order to show up the horrors of drinking 
water aw naturel, but must prove somewhat misleading 
to the reader who obtains his first ideas of such objects 
from this book. On p. 256 the reader is informed that 
the flagella of bacteria “should be looked for by careful 
staining with iodine, fuchsine or other reagent.” It 
would be advisable for any one who wishes to see these 
curious appendages of bacteria to select the “other 
reagent ” referred to, for the employment of those named 
would be quite inadequate for his purpose. On p. 257 the 
author falls into the common error of supposing that 
aerobic organisms “are incapable of existing in absence 
of air”; as a matter of fact, when deprived of free oxygen 
they can lie dormant for very long periods of time, and 
wait for its advent as a signal for the renewal of their 
activity. 

It is a little curious that an author who desires to 
inform his readers on such up-to-date topics as the 
staining of the flagella of bacteria, “spider-forms” of 
typhoid bacilli, and the latest methods of examining a 
sample of water for typhoid and cholera, should lay such 
stress on the history and properties of “the divining- 
rod.” In the midst of a very useful résumé of facts 
bearing on the movements of water in various strata, on 
subsoil-water, line of saturation, “faults” and artesian 
wells, the author offers the following rather startling 
advice to the “local authorities and others ” who may 
be in search of underground water. Instead of advising 
them to consult an engineer or geologist, as one would 
expect from the geological treatment of this part of his 
subject, we read on p. 77 

“It is worth while for any one who has occasion to 
seek for underground water, ‘before going to the expense 
of boring, to employ sf (the italics are the author's) 4 
‘ water-finder,’ and at the same time to invite a scientih 
authority to test the process in detail without bias, as 
the practical success seems sufficient, if not to shadow a 
new law, like the discovery of the Rontgen rays, yet by 
explanation to put this peculiar power in a position 
where it could be more largely useful and less hesitating]y 
accepted.” 

From the account given of a certain experiment with 
the divining-rod, the unknown power seems to act even 








> the 
be of 

help 
n the 
show 
hem. 
called 
1 the 
orded 
nonly 
ize of 
agni- 
pt in 
been 
1 the 


| one 
ition, 
antic 
teria, 
nents 
king 
ding 
ects 
that 
reful 

It 
chese 
other 
med 
7 the 
that 
ence 
ygen 
and 
their 


Ss to 
the 
” of 

ng a 

such 

ling: 
facts 

1, on 
sian 

ling 
may 
sing 

ould 
his 





ApRIL 29, 1897 | 


“ 


violently at times, for we read that “the tendency to 
twist itself on the twig’s part was so great that on our 
holding firmly on to the ends it split and finally broke off.” 

We are even given the name and address of a 
“successful water-finder,” “who states that he is only 
affected by running water and quite passive to stagnant.” 
He says that “various kinds of wire or a watch-spring 
answer the same purpose as a twig or rod. A large 
number of people have the power to a certain extent.” 
He adds, “I now use my hands alone, holding them out 
with palms towards the earth. I reckon the rod as an 
instrument only, and that the power itself is in the 
person.” 

On the same page, however, the last conclusion of the 
water-finder is contradicted by the experiences of a 
certain noble Lord with another “ well-known ‘ dowser’ 
or water-finder” (name and address given), for we read 
that “the effect produced on the twig emanated from a 
power outside himself.” Moreover, the author states 
that “It” (the divining-rod) “is said to be still in vogue 
in Pennsylvania for petroleum, and in Cornwall for 
metallic lodes.” 

A very useful instrument apparently, and it seems a 
pity that its use is not better appreciated. The only 
form of “divining-rod” on which I should put the 
least trust, is one which may be seen 
carried about the streets of London by officials of the 
water companies, whose duty it is to detect “under- 
ground water” running to waste. Their instrument is 
certainly in the form of a rod, but it may be likened to 
a stethoscope, and its use depends upon its well-known 
acoustical properties rather than upon any mystic force 
still unclaimed by science. 

The statements about the dissolved gases in water are 
exceedingly loose. On p. 251 we read that “a fully 
aerated water contains about 6 cc. of dissolved oxygen 
per litre.” 
22° C., but for the cold water of winter 9 cc. is nearer 
the mark. A few words more would have explained the 
influence of temperature on the solubility of gases in 


nowadays 


water. On pp. 12-13, too, the following statement is 
misleading. ‘ Water can dissolve at ordinary tempera- 


tures about its own volume of carbonic acid, 3 per cent. 
of oxygen and 1} of nitrogen.” Coming as it does after 
references to the fact that a fully aerated water contains, 


This is perfectly true for a temperature of | 


in the dissolved state, the natural constituents of the | 


atmosphere, oxygen, nitrogen and carbonic acid, and 
that these gases 
concludes that these figures refer to the relative pro- 
portion of the three dissolved the 


gases so from 


are given off on boiling, one naturally | 


atmosphere ; but such is not the case, the figures refer | 


to waters artificially saturated in the laboratory with the 
three gases in the pure state, and not mixed together as 
in atmospheric air, a fact which is not made clear. 
Naturally aerated, pure water contains, as a matter of 
fact, just about double as much nitrogen as oxygen. 
Again, on p. 191, the following inadequate statement is 
found : 
atmosphere, carbonic acid, being the most soluble, . . 

occurs in the largest proportion.” It is perfectly true that 
carbonic acid is the most soluble of the three gases of 
the atmosphere, but under the law of partial pressures, 
its greater solubility is more than counteracted by the 
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small proportion of that gas present in the mixture, the 
result being that nitrogen the lowest 
solubility of the three) occurs in the largest proportion, 
on account of its being present in the atmosphere in 
much greater proportion by volume than either oxygen 
or carbonic acid. Actual analyses of the gases given off 
on boiling in vacuo, from natural water having a surface 
freely exposed to air, often show carbonic acid 
than nitrogen ; but if the water has passed through strata 
containing carbonic acid, or is very impure, and bacteria 
are thriving in it and producing carbonic acid, this gas 
may exceed the nitrogen in volume ; 
the gas is not dissolved from the atmosphere, and in 
fact the excess diffuses into the 
conditions of perfect aeration. 

Notwithstanding the defects which have been noted, 
the book is one which is 
“members of local authorities, sanitary officers, and 
others,” for whom the book is avowedly written, whe 
desire a general rather than a special knowledge of the 
present aspects of the with all the 
advances which have been made in it. Nevertheless, as 
a little knowledge is a dangerous thing, local authorities 
will do well, when face to face with a water problem, to 
take the opinion of experts, and regard any knowledge 
gained by the perusal of this book as a 
quantity where practical decisions have to be made 
regarding water supply or water purification. 

For the serious student of the 
actually to perform the chemical and _ bacteriological 
examination of water, Or to make an independent inter- 
pretation of the results of analyses, the volume will be of 
little value. ISEPH LUNT. 
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THE LAND OF THE LAJMAS. 
Mongolia and the Mongols. Results of a Journey mack 
to Mongolia in the Years 1892-1893. By A. Pozdnéeff. 

Vol. i. Published by the Russian Geographical Society. 

4to, pp. 696, with many photo-engravings. (Russian. 

St. Petersburg, 1896. 

"T°HE author of this work is a well-known specialist in 
I Mongolian and Manchurian dialects. He visited 
Mongolia, for the first time, in 1876, and brought home a 
remarkable collection of 972 volumes of both printed and 
MS. works on the history of Mongolia, which prove that 
our former conceptions of Mongolian historical literature, 
as being entirely permeated with an ultra-Buddhist spirit, 
were utterly incorrect. For the last fifteen years, M. 
Pozdnéeff was professor of Mongolian dialects and litera 
ture at the St. Petersburg University, and he has published 
a great number of smaller monographs on different sub 
jects connected with Mongolian literature and administra 
tive organisation, as well as a big work on Mongolian 
monasteries. His name is not unknown either in this 
country, as he edited for the Bible Society various publi 
cations in Mongolian, Kalmyk, and Manchurian. 

The present volume contains the diary of his first 
year’s journey, from Kiakhta to Urga, Ulyasutai, Khobdo, 
back to Urga, and thence to Kalgan, during which journey 
he visited several interesting monasteries on or near to his 
route, copying valuable inscriptions, minutely describing 
Buddhist, or rather Lamaite monasteries and temples, 
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in the and in the adminis 


inisation of Mongolia under both the 
influence of Mongolian common 
same time to the interests 


studyin practice 
trative 
rule and the modifying 
law, and paying attention at the 
of Russian trade in that immense territory, which begins 
factories. In this work 
Mme. Olga 

who travelled with him all the time, by M. 
f the expedition. 


VAtuns 


orgs Chinese 


to be dotted with Russian trade 


he was much helped by his wife, Pozdnéeft, 
Fedoroff, 
Many 


and 
who acted as a photographer 
of the photographs, chiefly of landscapes, ancient burial- 
places, old stone monuments, and monasteries, not to 
of the grand-priest and “ in- 
the khutukhta—are most 


portrait 
of deity— 


present 
l rea 


omit a 
carnation ” 
interesting. 

It is intended to publish the 
volumes, two of which will be given to the diaries of the 
rganisation of the 


entire work in 
expedition, one to the administrative o 
country, and one to Lamaism, which widely differs from 
the “Sakia-munism” that lately been much 
studied in Western Europe. fifth volume will 
devoted to various ethnographical materials, chiefly to 
folk-lore ; the sixth, to trade ; and the seventh, to a history 
of the prince families of Mongolia. 

It would be utterly impossible to sum up in this place 


has so 


The be 


the volume which we now have before us. The routes 
followed by M. Pozdnéeff being well-known to yeo- 
vraphers, only small additional geographical features 


could be On the contrary, 


gleaned here and there. the 
diary is full of small details about the features, the char- 
acter, and the aspects of the towns of Urga, Ulyasutai, and 
Khobdo ; the monasteries by the author; the 
organisation of the Chinese and Russian post in Mon- 
local functionaries and 


Some little scenes 


visited 


volia ; the relations between the 


the higher ones at Pekin, and so on. 


of the life of these functionaries, which are scattered 
through the diary, are worth pages of description, but 
they could hardly be mentioned without entering into 
many details. The same must be said of the monasteries, 
each of which has its own individual importance in 
the religious and political life of the country; Urga, 
for instance, which is the residence of the deity of 


the sAutukhta—and the seat of a steadily in- 
population of Lamas (they numbered 13,850 in 
of the country—‘“its St. 
Petersburg,” says ; while the monastery of 
Erdeni-tsu is its “ Moscow ”—that is, the heart of the 
country, and a living witness of all the chief events of the 
history of Khalkha Mongolia, where every temple and 
chapel, and every one of the ninety-two towers of its outer 
wall has a significance for the inhabitants. 

A special chapter, which has a real historical value, 
and gives a deep insight into the present conditions of 
Buddhism under rule, is the chapter 
devoted to the “incarnations,” of 
bodisatva, in the persons of the subsequent sAutukhias, or 
These * incarnations,” 
that is, plainly speak- 


Mongolia 
creasing 
188g), is the political centre 
as the author 


Lamaite Chinese 


past and present, 


vrand priests and deities of Urga. ” 
as is known, take place in Tibet ; 
ing, a boy is selected for that purpose by the Tibet Lamas, 
and brought and enthroned with great pomp at Urga. 
The history of these “incarnations” for the last three 
hundred years is very edifying. 

The second volume will contain the diary of the expedi- 
tion during the year 1893. ve 
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BOOK SHELF. 


Memoranda relating 


OUR 


Notes and to thi Natural 


Rough 


History of the Bermudas. By the late J. L. Hurdis. 
Edited by his daughter, H. J. Hurdis. 8vo, pp. 
vill + 408. (London: R. H. Porter, 1897. 


THAT a group of islands where the list of resident native 
land birds comprises only seven species, in addition to 
which four maritime kinds frequent the coasts in summer, 
should be visited by no less than one hundred and 
twenty-eight other species, chiefly migrants, won- 
derful fact in natural his story, and one worthy of the best 
attention of those interested in solving the problem of 
bird migration. To record the dates of the arrival and 
departure of these various migratory species, appears to 
have been the task set himself by the late Mr. Hurdis: 
and the present volume (portions ‘of which hi ave already 
appeared in another work issued as far back as 1859) is 
the result of his labours. 

The work is in journal form, and is written somewhat 
after the style of White’s “ Selborne” ; and if it lacks the 
charm of that classic, this can hardly be considered a 
fault on the part of its author. At the end of the notes 
on the Bermuda birds, a list of the migratory species is 
given. And here it is to be regretted ‘that the dates of 
arrival and departure are omitted; while we look in vain 
for any theories of migration, or hints as to whence the 
wanderers came and to what lands they departed. But, 
in justice to the author, it must be remembered that the 
notes were written ata time when the importance of such 
observations was not ranked as high as it is at the pre- 
sent day. 

It is not, however, by any means, to birds alone that 
the notes are restricted ; and nearly a hundred pages are 
devoted to the other /er@ nature, as well as to plants, 
climate and meteorology, geology, and the early settle- 
ment of the islands. The editor has, on the whole, dis- 
charged her share of the task well, although it would 
have been better had the repetitions of the names of the 
regiments to which the author’s numerous fellow observers 
belonged been omitted. <A few illustrations of birds and 
scenery would also have considerably lightened the perusal 
of a very readable book. ee Se 
Das Wesen der Electricitat und des Magnetismus auf 

Grund eines etnhettlichen Substanzbegriffes. By J G. 

Vogt. Pp. 134. (Leipzig, 1897. 

IN this pamphlet the author proposes a theory of elec- 
tricity which is based on a new conception of the con- 
stitution of ether and matter. This conception of matter 
supposes that all bodies and the ether are to a certain 
extent continuous and made of: the same material, there 
being in all cases an initial and final condition both of 
molecules and ether. 

The reason for this new proposal seems to be more 
sentimental than substantial. The author does not con 
sider that the modern moiecule is an interesting body, 
as it has no object of its own in existence. The follow- 
ing sentences on page 7 of the introduction fairly repre- 
sents the author’s feeling on the subject :—“ Es giebt 
nichts absurderes als der moderne kinetische Substanz- 


is a 


begriff nach welchem die Materie aus Atomen oder 
diskreten Massenteilchen besteht, die in der mono- 


Weise durch alle Ewigkeiten hin- und her- 
schwingen. Etwas stupideres und sinloseres ist kaum 
und nur trockene, vom biicherstaube der 
Jahrhunderte verschiittete Physiker konnten eine solche 
trostlose Idee aushechen.” 

The leading idea which the author introduces is that 
space is filled with continuous matter, and that there is 
distributed through it centres of condensation. Surround- 
ing each of these centres is a quantity of matter, which 
forms a sphere. The material inside these spheres is 
always tending to become more condensed whether the 
sphere belongs to the ether or to an atom, which 1s 
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merely a collection of these spheres in a very high state 
of condensation. To illustrate this tendency to condense, 
the author compares it with the tendency of the sun and 
stars to cool and contract, and eventually to form bodies 
like the moon. This theory of the constitution of matter, 
we are told, explains all the natural phenomena of light, 
heat, electricity and magnetism, without a single con- 
tradiction. 

Having tried to upset the existing theories, and having 
told us that this new theory will explain practically 
everything, the author, to our surprise, fails completely 
to put forward convincing proofs in support of its appli- 
cation to electricity and magnetism. A good example 
of the class of explanation with which the pamphlet 
abounds is to be found on page 48, where the loss of 
electricity from conductors in damp weather is alluded 
to. A positively charged body is supposed to be sur- 
rounded by layers of negative ether spheres—that is, by 
spheres having a larger radius than the mean ether 
sphere. These negative ether spheres are in a high 
state of tension, and when a water molecule comes into 
the space which they occupy it relieves this tension, and 
so partly discharges the conductor. If we accept this 
explanation, there is absolutely nothing to prevent us 
supposing that small particles could discharge a con- 
ductor without touching it, or without being connected 
to it by any other material except the ether, as the 
author supposes that the layers of negative ether spheres, 
above alluded to, extend to finite distances from the 
conductor. 

Experience, however, will not allow us to accept such 
an explanation at all, for it has been perfectly well 
established that the vapour rising from an electrified 
surface carries with it no charge. In connection with 
the magnetism of the earth we find, on page 90, an 
interesting piece of information. We are there told that 
it is only those heavenly bodies which rotate that have 
polarity, and that, consequently, the moon is non-magnetic! 

It is consoling to learn that the author has suffered 
hitherto so much from hostile critics that he can no 
longer be stung by the suggestion that his philosophy 
is “blank Unsinn.” =e 2 
By Prof. Wm. Somerville. 
Macmillan and Co., Ltd., 


Farm and Garden Insects. 
Pp. viii + 127. (London : 
1897. 

A USEFUL little /ex/-do00k for beginners, and an excellent 
reference book for practical farmers. The three parts 
into which the book is divided are judiciously arranged. 
The first gives in a clear and distinct manner the rudi- 
ments of entomology, and forms, therefore, a useful 
introduction to the second part, which describes some 
of the most common insect pests whose ravages cause 
so much loss to the farmer and gardener. This loss may 
be very much modified if the simple precautions and 
remedies contained in the book are adopted. The 
appendix in a few pages gives most useful information 
about mites, ticks, &c. ; not true insects certainly, but 
which, by attacking our domestic animals, and even man 
himself, cause an immense amount of irritation, inflam- 
mation, and consequent loss. Farmers, gardeners, and 
all interested in rural economy will do well to carefully 
study its pages. 


Geology of North-east Durham. Yy D. Woolacott, B.Sc. 
_ Pp. vi+ 84. (Sunderland : Hills and Co., 1897.) 
THis is an orderly account of the geological charac- 
teristics and history of North-east Durham. It is written 
in language easily understood by readers unacquainted 
with the elements of geological science, and will, there- 
fore, interest a popular public as well as the student of 
British geology. The diagrams are very coarse ; but this 
is doubtless due to the fact that they were prepared for 
publication in a weekly newspaper, in which the articles 
now reprinted originally appeared. 
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LETTERS TO THE EDITOR. 


| (Zhe Editor does not hold himself responsible for opinions ex- 


pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


Rate of Racial Change that accompanies Different 
Degrees of Severity in Selection. 


Ir is well known, in a general way, that better results are 
obtained by breeding from very select specimens than from the 
less select; but the statement deserves to be expressed with 
greater precision. I will do so here, on the lines laid down in 
‘* Natural Inheritance ” (Macmillan, 1889), using the constants 
there determined for the stature of British men, including among 
them the coefficient by which female stature may be corrected 
to its equivalent male value, and thereby eliminating all trouble 
due to sexual differences, 

On this basis, it will be shown, by way of illustrating a 
general problem, how much the stature of a breed of British 
men would be raised in each successive generation, under 
different specified degrees of severity in selection; also the 
utmost limits of stature to which they could be raised in the 
several cases, no change of type being supposed to occur in 
the interim. 

Degrees of severity in selection admit of being defined by the 
method of cestiles (or Percentiles) fully described in the above 
book. No ambiguity need arise in interpreting such a state- 
ment, as that a man occupies the ninetieth centesimal grade in 
stature among a population whose mean stature is 68°5 inches, 
and whose individual statures are normally distributed about 
that mean with a quartile of 1°5 inches. Referring to Table 8 
in the book, it is seen that the normal deviation at 90 in a 
series whose quartile is I, is 1°90; therefore, in the above case, 
its value is 1°9x 1°7 inches=3'23 inches. The mean stature 
of the population is 68°50 inches, which has to be added to 
this, making a total of 71°73 inches. Consequently when it is 
said that those persons are selected for parents who occupy the 
grade of 90’ in their respective series, the degree of severity in 
the selection has been strictly defined. Similarly in respect to 
any other grade, such as 80° or 70°. This method of defining 
severity of selection is applicable to every measurable character, 
and to every form of distribution, skew or other, revealed 
by observation. 

The principle has been fully explained in the above book, by 
which successive generations of the same population are able to 
maintain the same statistical peculiarities notwithstanding the 
** scatter” of families. It was shown that the sons of parents of 
similar statures form a co-fraternity, whose mean is more 
mediocre than the parental statures. In other words, the mean 
of the co-fraternity vegvesses towards the mean of the race, the 
coefficient of regression in stature being 2/3. Thus the children 
of parents of grade 90° in stature, deviate on the average no 
more than 2/3 x 3°23 inches, or 2°15 inches, above the mean of 
the race. So much for the first generation of the selected 
parents. 

In the second and subsequent generations, the ‘‘ scatter” of 
the co-fraternities has to be considered. The quartile of every 
one of them was shown in the book to be 1°5 inches, conse- 
quently the individuals who occupy the grade 90° in a co- 
fraternity, are 1°5 x 1°90, or 2°85 inches taller than the mean of 
the co-fraternity, which itself is 2°15 inches above the mean of 
this race, making a total of 5‘00 inches. The mean of their 
offspring, that is of the individuals forming the second gener- 
ation of the selected series, is 2/3 of 5°00 inches, or 3°33 above 


| the mean of the rest of the race. 





These results are easily generalised and thrown intoa formula, 
as follows: w=coefficient of regression ; /=tabular deviation 
at the specified grade ; g=quartile of race ; g’ =quartile of co- 
fraternity; a=fy; B=/y’. Then the mean deviation of the 
pedigree stock from the mean of the race, in each successive 
generation, 1s :-— 

Ist generation, 7a. 

2nd ‘i ze(zwa + B). 


ath = wet. B. 


When # is large, w“ disappears and the limiting value be- 


comes Fs _B. Ifw=% as above, the limiting value is equal 
a, 
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On these bases the following table is calculated : 


Exce ft) tature of the pedigree breed tn each successive 
generation, ve that of the rest of the population, when 
hoth parent sy the undermentioned grades in their own 

neration f Pedi et €€-OV 
G 090 ys x x 
inches. inches. inches. inches. inches. 
I 39 2°83 2°32 I'4 o’9 
2 6'l 43 34 2*2 1*4 
3 7°5 5°3 471 2°7 1°7 
4 $"4 6'0 4°7 z1 19 
S 9'I 64 | sO} 33 | 2°3 
Xe. ue xe. «ec Xc. ac. «xe. 
Limiting value 10°4 os 5°7 38 i 
The importance to the breeder, of using highly selected 


parents, is #easwred by these tables, and shown to be very great. 
Thus one generation of the 99 selection is seen to be more effec- 
tive than two generations of the 90° selection, and to have about 
equal effects with those of an So selection carried on to per- 
petuity. Two generations of the 99° selection are more effective 
than four of the 95, and than a perpetuity of the 90. 

It must be borne in mind, that there is no stability in a breed 
improved under the supposed conditions ; but that, as soon as 
selection ceases it will regress to the level of the rest of the 
population through ges in which the deviation at starting, 
sinks successively to w, w*. . . w” of its value. It may, how- 
ever, happen that a stable form will arise during the process of 
high breeding, that shall afford a secondary focus of regression, 
and become the dominant one, if the ancestral qualities that 
interfere with it be eliminated by sustained isolation and selec- 
tion. Then a new variety would, as I conceive, arise; but into 
this disputable topic there is no need to enter now, 

We can thus understand the facility with which races of 
butterflies acquire mimetic forms, the severity of selection in 
their case being very great, while one of their generations 
occupies only a year. FRANCIS GALTON, 





The Effect of Rontgen Rays on Liquid and Solid 
Insulators. 


OWING to my absence from Cambridge in the Easter vacation, 
I have not until to-day seen the paper by Lord Kelvin, Dr. 
Beattie and Dr. M. Smolan (NATURE, March 25), on the 
influence of Kontgen rays on electric conduction through air, 
paraftin, and glass, in which the authors state that they cannot 
detect any influence of Rontgen radiation on conduction through 
solids. I think that the difference between this result and the 
one obtained by Mr. McClelland and myself arises from the 
temporary character of the effect of the radiation on solids. The 
increase in the conductivity of solids is only appreciable for a 
short time after the application of the electric force (see NATURE, 
July 30, 1896, p. 306); under long-continued electromotive 
forces the conductivity seems unaflected by the rays. The effect 
might perhaps be more accurrately described as an increase in 
the electric absorption, rather than as an increase in conduct- 
ivity. I have been for the past few months engaged in experi- 
ments on the effect of the rays on solids and liquids, particularly 
liquids ; and, though the experiments have been much inter- 
rupted by the pressure of other work, I hope soon to have 
them ready for publication. There is one experiment, however, 
which may be of interest. Of all the liquids tried, that sold as 
vaseline oil has proved the best insulator ; in its pure state it is 
very transparent to Rontgen rays, so to increase the absorption 
of these rays I stained the oil with iodine, when it became very 
opaque to them. The oil does not insulate so well after stain- 
ing as it did before, but the effect of a slight amount of conduct- 
ivity is not of importance when the following method is used. 
Three electrodes, A, B, C, are placed in a leaden vessel filled 
with the oil. B, which is between A and C, is connected to one 
pair of quadrants of an electrometer, A and C to the terminals 
of a battery of 1000 small storage cells. If there is any leakage 
the potential of B will, in general, not remain zero after the 
battery is put on, but it will do so if an earth connection is 
made at the proper place in the battery. The base of the vessel 
below BC was cut out, and an aluminium vessel inserted, s« 
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that the liquid between B and C could be exposed to the Réntgen 
rays. A balance was obtained with the rays off; when ‘the 
rays were turned on, the potential of B no longer remained zero, 
but changed in the way it would if the conductivity between B 
and C had increased. This effect was small but well marked, 
and seemed to last however long the electromotive force was 
kept on. J. J. THomson, 
Cavendish Laboratory, April 24. 


The Theory of Dissociation into Ions. 


Mr. SrENCER PICKERING has, in your number for January 7, 
brought forward certain difficulties which he says the advocates 
of the dissociation hypothesis have persistently ignored. I have 
been waiting in the hope that some one who supports the gaseous 
theory of solution as well as the theory of electrolytic dissociation 
would answer his letter. As no one has done so, I venture once 
more to trespass on your space. 

First let me say that the experiment described by Mr. Picker 
ing, in which water or propyl alcohol exudes through the walls 
of a semi-permeable vessel containing a mixture of these liquids, 
according as propyl alcohol or water is placed without, appears 
to me, as it does to him, to be very strong evidence that it is 
complex molecules of solution to which the walls are impervious. 
The experiment is one which certainly needs explanation at the 
hands of those who uphold the gaseous impact theury of osmotic 
pressure, 

As I have already said, the idea that electrolytic conduct- 
ivity depends on dissociation of the ions from each other, does 
not involve, as is so often assumed to be the case, the gaseous 
view of solution. The evidence for such dissociation appears to 
me to be exceedingly strong, as I will explain very briefly below, 
so that some explanation of the second experiment described by 
Mr. Pickering is necessary. 

The experiment is this: The freezing point of a large quantity 
of acetic acid, to which is added a mixture of sulphuric acid and 
water in the proportions represented by 100H,O + H,SO,, shows 
that considerably less than 100 molecules have been dissolved. 
This result indicates that chemical union has occurred. Mr. 
Pickering says that, on the dissociation theory, the freezing 
point should be lowered by an amount corresponding to some- 
thing between 101 and 103 molecules. 

In such a case, however, we have conditions very different 
from those which hold when sulphuric acid is dissolved in water. 
In fact the liquid is in reality a mixed solution of water and sul- 
phuric acid in acetic acid, or possibly, as Mr. Pickering 
suggests, of the hydrate of sulphuric acid in acetic acid. It 
does not at all follow that because sulphuric acid is dissociated 
in water, it is, therefore, dissociated in other solvents ; in fact, 
the freezing points of its solutions in acetic acid show that, on 
the contrary, aggregation has occurred. We should, therefore, 
expect that dissolving sulphuric acid in acetic acid would have 
little or no effect on the conductivity; and this is also indi- 
cated by the low specific inductive capacity of acetic acid, which 
implies a low ionising power. " There is no reason to suppose 
that the presence of a small quantity of water would modify the 
properties of the solvent enough to cause any appreciable change 
in the conditions. 

But, even if these considerations were insufficient to explain 
the facts, the dissociation theory would not be discredited. As 
I pointed out in your issues of October 15 and December 17, 
1896, dissociation of the ions from each other does not forbid the 
assumption that the ions are linked with one or more solvent 
molecules. Such a combination would explain Mr. Pickering’s 
observation. , 

Mr. Pickering says that the dissociation theory depends 
solely on the numerical agreement obtained when properties of 
solutions are interpreted by its means. Although these numerical 
relations may have suggested the theory, they by no means 
furnish the only basis for it to rest upon. Other facts, to my 
mind, give much more conclusive evidence in its favour. As 
Mr. Pickering has challenged the supporters of the theory t 
explain his experiment, I may be allowed to ask the opponents 
of the theory to explain the following phenomena in any other 
way than by a dissociation of the ions from each other :— 

(1) The velocity with which an ion travels through a dilut 
solution under an electric force is independent of the nature o! 
the other ion present. : 

(2) ‘The conductivity of a dilate solution is proportional to Its 
concentration. The alternative to the idea of dissociation 1s t 
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the ions work their way through the solution by a 
interchanges between the parts of two 
The frequency of collision, 


imagine that : 
continual series of 
solute molecules when in collision. 
and t 
f the concentration, so that the conductivity would depend on 
the cube of the concentration. 

(3) The potential difference at the contact of two solu- 
ions of different concentrations has the value calculated on 
the assumption that the ions migrate independently of each 


other, so that the faster-travelling ion enters the neighbouring 


solution first, and gives it a charge which continually increases | 


till the electrostatic forces prevent further separation. 

It is such phenomena as these, and not the numerical relations 
between conductivity and osmotic pressure effects, which seem 
to me to offer the most convincing evidence in favour of the 
lissociation theory. W. C. DamprerR WHETHAM. 

Trinity College, Cambridge, April 24. 


Mosquito-Bites. 


\N acquired immunity from the bites of mosquitoes and 
‘ domestic pests” is not uncommon in British India, and I have 
rejoiced in it myself, but should not trespass on you for space 
for details. I can give them to any of your correspondents who 
may care to ask me. 

There is lying before me a queer old case of mosquito-bite 
reported by a good witness, Pedro Teixeira, who sailed from 
Malacca to Mexico in 1600 A.D., and crossed the latter from 
Acapulco to San Juan de Ulua, on his way to Spain. Of this 
journey he says: ‘‘ Almost all along this road is a plague of 
mosquitoes, so terrible and grievous that no defence avails against 
them, and they stung my best slave to death.” 


102 Cheyne Walk, Chelsea, April 9. W. F. SIncair. 


THE NATURAL HISTORY OF WORMS? 
*HIS is the third volume that has been issued of 
“The Cambridge Natural History.” The previous 
volumes are vol. iii. Molluscs and Brachiopods (re- 
viewed in NATURE, lii. p. 149), and vol. v., Peripatus, 
Myriapods, and Insects (reviewed in NATURE, lili. p. 


322). In the multitude of the divisions in the animal 


kingdom with which it deals, the present volume differs | 


considerably from its predecessors. It is true that one 
may even nowadays find most, if not all, of the many 
forms of life here described included in one hetero- 
geneous section entitled Vermes ; but the editors of the 
present book fully recognise the great distinction that 
exists between such forms as the Platyhelminthes or 
flatworms, the Oligocheta or earth-worms, the Rotifera, 
and the Polyzoa, and they have very wisely distributed 
the various sections to authorities whom every one will 
recognise as among the most competent to deal with 
their respective subjects. Indeed it may be questioned 
whether the separation of the subjects has not been 
carried a little bit too far. It is true that pages ix. to 
xl. contain what purports to be the scheme of classi- 
fication adopted in the volume, but this is little more 
than a table of contents, in which no attempt is made to 
show the relationships of the orders or families men- 
tioned ; and, apart from this, the only bond of union 
between the various sections appears to be the quotation, 
very happily adapted from André de Chénier, “ Nous 
allons faire des vers ensemble.” We should much like 
to have seen some attempt on the parts of the editors to 
present their readers, all of whom are not supposed to 
be familiar with the newest ideas of zoology, with a short 
introduction showing how and why it is that this “old 
group of Vermes” has gradually been dismembered, so 
The Cambridge Natural History.” Vol. II. : Flatworms and Mesozoa, 

y F. W. Gamble ; Nemertines, by Miss L. Sheldon ; Thread-worms and 
\. E. Shipley ; Rotifers, by Marcus Hartog; Polychaet 

y W. Blaxland Benham; Earthworms and Leeches, by F. E 
; Gephyrea and Phoronis, by A. E. Shipley ; Polyzoa, by S. F. 
armer. The whole edited by S. F. Harmer and A. E. Shipley. 8vo. 
PX 560; with numerous illustrations in the text. (London: Macmillan 


1 Co., Ltd., 1396.) 
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that now we find not only such forms as the Platy- 
helminthes and the Polyzoa claiming to rank as inde- 
pendent phyla of the animal kingdom, but we also find, 
in the scheme of classification at all events, the genus 
Phoronis, the few forms composing the Dicyemidx and 
Orthonectida, and the thirty or so genera of leeches 
placed on the same high level. When we are told, as 











Fic. 1.—Diagrammatic view of the structure of ?/anaria /actea, a Tur 
larian, 7. The body has been cut across and a portion remove 

Mr. Gamble tells us, that the Turbellaria “ occupy the 
lowest position in the whole group of worms,” that they 
“are most closely allied to that great extinct group from 
which they, the Nemertinea, Rotifera, and even the 
Annelids, offer increasingly convincing evidence of 
having been derived,” then we ask, What are we to 
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understand by “the group of worms”? What are the | He mentions Bonel/ia, Thalassema, Echiurus, Sternaspis, 
characters of “that great extinct group”? while there | 


may even be many who will ask, What does Mr. Gamble 
mean by the Annelids? All these questions will be 
asked in vain, so far as the “ Cambridge Natural History” 
is concerned, if we except one small allusion to the “ old 
term Annelida,” which occurs in Mr. Benham’s con- 
tribution ; and it is answers to these questions, and to 
others like them, that we think should undoubtedly have 
been furnished by the editors. A similar complaint has 
been made in more than one place concerning the 
previous volumes of this series, and we venture to think 
that the complaint is especially justified in the present 
instance, if we are to regard this work in the light of 
anything else than a cyclopedia intended for the con- 
venience of the fairly advanced zoologist. 

When so many writers combine in a volume of this 


kind, it would be too much to expect that each of them | 


should write on precisely the same lines or in a similar 
style ; indeed, if we remember rightly, the prospectus of 
the “Cambridge Natural History” stated that con- 
siderable freedom would be allowed to individual authors. 
None the less, some attempt should have been made to 
settle how far this work is intended to be a popular one, 
since this is undoubtedly a question which the various 
authors have answered in exceedingly different ways. 


So far as we ourselves understand the aim of the series, | 


nothing could be better or more appropriate than the 


chapters on Polyzoa, contributed to this volume by one | 


of the editors, Mr. Harmer. Beginning with an allusion 
to common forms that may be found on the sea-shore, 
describing the beauty that a very slight examination 
will disclose in an unattractive-looking “dry piece of a 
brown paper-like substance,” F/ustra foltacea, he leads 
his reader on by gentle degrees to understand the mean- 
ings of the words “ zooecia,” “ avicularia,” and the like, 
and then explains to him the general characters of the 
Polyzoa. This done, the reader can appreciate with 
rather more interest the short account of the history of 
our knowledge of the group, and is prepared to learn in 


further detail the characters upon which the classifica- | 


tion is based. 
interspersed and enlivened by remarks on their habits 
and life-history, containing many observations which 
appear to us to be original. The section ends with not 
the least valuable portion, a guide to the genera and to 
many species of British marine Polyzoa, with an account 
of how to make the necessary preparations. Whatever 
opinions we may hold with regard to the different points 
in Mr. Harmer’s chapters, it does not seem to us that a 
better method for interesting and instructing, as well as 
for encouraging further research, could be devised. 


whole series with this section of his, or that he had had 
it printed and sent round to the various contributors for 
their guidance ; for it cannot be said that his collabora- 
tors, at least in this volume, have been equally happy in 
their mode of attacking what we admit to be a very 
difficult problem. It does not, for instance, strike us 
that the average reader is likely to feel himself further 


The account of the various groups is | 


and three species of Szpunculus, one of which, S. edulis. 
“sert de nourriture aux Chinois qui habitent Java, et qui 
vont la chercher dans la sable au moyen de petits 
bambous préparés”—a paragraph that forms Mr, 
Shipley’s introduction to the group. 

Adequately to discuss and to criticise these numerous 
contributions would lead us into details more fitted for a 
technical zoological journal ; but there are one or two 
thoughts that have occurred to us in reading the book, 
and these may perhaps be mentioned. 

Is it not rather misleading to retain a name of such 
definite meaning as the name Mesozoa for the strange 
animals that compose the families Dicyemide and 
Orthonectidz, and moreover to print this name Mesozoa 
in the scheme of classification with similar type and in 
similar position to the names of the recognised phyla, 
when, as Mr. Gamble himself tells us, they “are most 
conveniently (and probably rightly) considered as an 
appendix to the Platyhelminthes”? If the name be kept 
at all, it should at least be explained to the inquiring 
mind what those features are which made Van Beneden, 
the discoverer of the group, consider these animals as 
intermediate between the Protozoa and the Metazoa. 

A somewhat similar point is the hesitation as to the 
position of the Nemertines; they are treated in a 
separate section by a separate author, Miss L. Sheldon, 
and yet it is pretty clear that she inclines to the view 
that they should be placed among the Platyhelminthes 

that is to say, if Biirger’s recent discovery of flame- 
cells be not disproved We do not mean to say that we 
wish Mr. Gamble and Miss Sheldon to exercise anything 
but a scientific caution. Nevertheless, these are excel- 
lent instances of the questions that might so well have 
been discussed in a separate chapter by the editors 

There is naught of popular interest to be said 
about the Nemertines, so that Miss Sheldon’s chapter, 
perhaps inevitably, reads much like an excerpt from 
the ordinary text-book of zoology. Mr. Gamble’s 
lot is cast in happier places ; he has to deal with the 
tape-worms, the liver-flukes, the formidable Az/harzia— 
the cause of hematuria, and other creatures of as much 
economic as zoological interest. With reference to the 
liver-fluke of the sheep, Mr. Gamble speaks as though its 
intermediate host were only the water-snail, Limnaa 
truncatula, or varieties of that species. The Rev. W. 
Fielder and others, however, in Victoria, have recently 
discovered large numbers of the peculiar stages known 
as rvedia and cercaria in species of other fresh-water 
molluscs belonging to the genera /s¢dora, Segmentina, 
and Planorbis ; and since these larval stages are similar 


| in form to those fottnd’ in Limnca truncatula, there \s 
It were to be wished that Mr. Harmer had opened the | 


reason to suppose that we have to do with the ordinary 
sheep liver-fluke. In any case, a large number of inter- 


| mediate hosts, not mentioned in Mr. Gamble’s table on 


drawn to the study of natural history in general or to | 


that of the Chietopoda in particular, by the opening 
sentences of Mr. Benham’s narrative, nor will the reader 
who has yet to learn what a gephyrean is, be particularly 
interested by such a paragraph as this : 

“The animals included in the above-named 
were formerly associated with the Echinodermata. Delle 
Chiaje states that Bohadsch of Prague in 1757 was the 
first to give an accurate description of Sipuncu/us under 
the name of Syr7zx, but Linnzeus, who noted that in 


group 


captivity the animal always kept its anus directed | 
upwards, re-named it Szpunculus. Lamarck placed the 
Gephyrea near the Holothurians; and Cuvier also 


pp. 71 and have been noticed the energetic 
Victorian naturalists. 

A similar addition might have been made on p. 143, 
where Strongylus, a genus of nematodes or thread- 
worms, is mentioned as being found in horses, cattle, and 
sheep, birds, and reptiles, but not as having been found 
in man. Looss not long ago described a_ species, 
Strongylus subtilis, found in the intestines of Egyptian 
fellaheen, while more lately stili Prof. Ijima, of Tokyo, 
has stated that a species, which appears to be the same, 
has long been known in Japan as a human endoparasite. 
A plague that in March 1889 spread among the inhabi- 
tants of the Miura peninsula appears to have been due 
to the growth of this species. Mr. Shipley mentions 
that no intermediate host has been satisfactorily demon- 
strated ; it may, therefore, be of interest to mention that 
Dr. Ogata, who investigated the Miura plague, and first 
discovered the existence of Strongy/us in the stomach of 


by 


oy do) 
4s 


assigned them a position amongst the Echinoderms. one of its victims, believed, after much investigation, 
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that it had been brought about by the eating of certain 
oysters. The oyster has had so many attacks made on 
it of late, that it seems almost cruel to suggest that it 
might possibly serve as the host of this new endo- 
parasite. ’ ; : 
The next two writers present us in the course of their 
articles with a new classification apiece. Prof. Marcus 
Hartog deals with the Rotifers, animals which are known 
to all amateur microscopists in such beautiful and in- 
teresting forms as Welicerta ringens, with its little tube of 
pellets. It is, however, not only to the microscopist, but 
to the advanced morphologist, that the rotifers are, as 
Mr. Hartog says, “a subject of keen interest.” The re- 
semblance of some of them to the larval form known as 
a trochosphere caused Huxley, in 1851, to draw the con- 
clusion “that the Rotifera are the permanent forms of 
Echinoderm larvae, and hold the same relation to the 
Echinoderms that the Hydriform polypi hold to the 
Medusze, or that Afpendicularia holds to the Ascidians.” 
The relation to the trochosphere has also been insisted 
on by no less writers than Lankester, Balfour, Hatschek, 
and Kleinenberg, while quite recently Haeckel has en- 
deavoured to show that such a Rotifer as Nofeus guadri- 
cornis presents a strong resemblance to what he, if not 





others, believes to have been the earliest type of Echino- | 
| recently found, by the way, to occur also in two genera 


derm. Mr. Hartog, however, has “been induced to 


take a view of the structure of Rotifers that brings it into | 


close relationship with the lower Platyhelminthes, and | 
with the more primitive larva of the Nemertines termed | 


Pilidium.” 

“If we compare this organism with a Rotifer,” he 
writes, “we find that the wreath corresponds in both, 
the funnel of the disc in such forms as Flosculariidie and 
Microcodon \eading to the mouth of Pé/idium, while 
the gut is blind in Asplanchnidz and in some of the 
highly developed Seisonidie. The circular nerve-ring of 
Pilidium is in many Rotifers only represented by its 
anterior part, the brain, though in Bdelloids a sub-ceso- 
phageal ganglion completes the ring. This leaves a diffi- 
culty with reg gard to the apical sense organ ; but it iseasy to 
understand that an organ of sensation should become an 
organ of fixation. In this case the foot with its glands would 
correspond to the sense organ of the Trochophore larva ; 
and it retains its primitive ciliated character in the larve 
and males of many Rotifera, and the adult female of 
Pterodina and Callidina tetraodon. Embryology tells us 
that the anus of Rotifers cannot be homologous with that 
of Annelids, &c., for it is formed outside the area of the 
blastopore: it is an independent formation, probably 


| the leech has led,” 


| 


due to the coalescence of the originally blind intestine at | 


its extremity with the earlier genito-urinary cloaca. On 
this view we must change the orientation of the Rotifer, 
and place it, like a Cuttlefish, mouth downwards: for 
‘anterior and posterior’ we must substitute ova/ (or | 
basal) and apical; for ‘dorsal’ and ‘ventral’ we must 
use antertor and posterior ; while ‘ right’ and ‘ left’ are 
unchanged.” 

We do not altogether agree with Mr. Hartog’s views 
regarding the apical sense-organ. 


1894, and has not yet met with any acceptance. This: 
classification, however, he not only reintroduces, but 
permits to govern the whole arrangement of his section. 
Apart from our strong presentiment that few workers on 
the Polychzeta will accept this classification without con- 
siderable question, we cannot think that it is altogether 
fair to the readers to introduce so great a novelty in what 
after all professes to be a popular work. Mr. Benham, 
however, as we have already hinted, can hardly claim to 
have made his contribution particularly popular, except, 
indeed, where he quotes, as we are glad to say he does 
pretty often, that fascinating and suggestive writer, Sir 
J. Dalyell. Passing to Mr. Benham’s chapter xil., we 
find that it purports to contain a “description of British 
Genera and Species.” It is true that a certain number of 
species found in the British area are described in more 
or less cursory fashion, but whereas some of the species 
so described are definitely stated to occur around our 
coasts, others are merely put down with such a locality 
as “Atlantic,” and it is not always stated whether or no 
they can be regarded as British. In other respects, too, 
this heading is not quite accurate, for many of the species 
mentioned are not described, while others which do occur 
are not even mentioned. We may note in passing that 
the curious parasite of crinoids known as Myzostoma, 


of starfish, is regarded by Mr. Benham as a degenerate 
Cheetopod. 

The Oligochzeta, which include the familiar earthworm, 
have been entrusted, most naturally, to Mr. F. E. 
Beddard. We notice that he includes in the group the 
| little parasite of the crayfish, Branchiobdella, which, 
curiously, was omitted from his monograph. The family 
Discodrilidz, in which it occurs, is placed among the 
Microdrili. Here also comes the family Phreoryctide, 
which Mr. Beddard considers to be low in the series, 
arguing from the generative organs of ?. smithit. It 
should be noticed that Vejdovsky does not accept this 
position for the family, and w ould, in fact, refer this par- 
ticular species to some other genus. In other seapecta, 
however, there can be little doubt that Mr. Beddard’s 
account leaves small opportunities for criticism. There 
is just one small point in his account of the Hirudinea 
where, trying perhaps to be popular, he has fallen into 
a not uncommon error. ‘“ The former extensive use of 
he says, “to the transfer of its name 
to the doctor who employs it, the authors of the sixteenth 
century constantly terming a physician a leech.” There 
seems little doubt but that it was the leech which de- 
rived its name from the physician. As Mr. Beddard’s 
linguistic attainments might have shown him, the word 


| leech is obviously derived from the Anglo- Saxon /wce, a: 


Nevertheless, it does | 


not necessarily constitute a serious difficulty, since it is | 


well known that sense-organs can be developed afresh in 
almost any part of the body where they may be required. 
The whole su; ggestion, moreover, is extremely interesting, 
and so far as the needs of such a Natural History are con- 
cerned, we can have no quarrel with Mr. Hartog, seeing 
that, as these views are now published for the first time, 
he has “thought it wiser to keep to the accepted relations | 
in ere general description, a course which has the ad- 
vantage of avoiding difficulties in the study of the | 
liter ture of the Class.” 

Mr. Benham, in dealing with the Polychzta, has not 
been so wise, for he adopts a classification that has 
previously been put forw ard, and that in a slightly different 
form, only at the meeting of the British Assoc lation in 
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| physician, a word which we still find in Scandinavian, 
languages, as in the Danish /@ge. The use of /eech as 
applied to A/zrudo medicinalis, on the other hand, is 
strictly confined to the English language. 

Following on the leeches comes Mr. Shipley with a 
remarkably up-to-date account of the Gephyrea, a group 
of some zoological importance as having so often and) 
so long been placed with the Echinoderms, in conse- 
| quence of their strong external resemblance to some 
Holothurians. Mr. Shipley, following most recent 
authorities, would derive them from the Chetopoda, 
their nearest ally in that group being Sternaspis, and 
would place the Echiuroidea nearest to that phylum,, 
while the Sipunculoidea are regarded as allied to them, 
but as having departed further from the annelid stock. 

It is perhaps a pity that the remarkable genus 
Phoronis should have been described in the present 
| volume. It is true that earlier writers supposed it an 
off-shoot of the Gephyrea, and that Caldwell and 
Lankester have associated it with those animals along 
with the Brachiopoda and Polyzoa, more especially with 
the last. Mr. Shipley feels tempted to accept the recent 
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researches of Masterman, which, if confirmed, must 


allies of the early ancestors of the vertebrates known as 
Hemichordata. Perhaps it will be possible to introduce 














of the body of /’horenis, with the 
Magnification, which is great, is not stated. 


\ schematic view of the interior 
middle 7 omitted. 
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it again in a subsequent volume for the convenience of | 


comparative study. With regard to Phoronis kow- 
wevskit, Mr. Shipley tells us that it is a name “ given by 





Fic. 3.—A. 


Stickleback 


Schistor 


(Gastere 


ephalus. 


feus) infested by 
8. The larva, Both 


Benham to the species from Naples described by Cald- 
well, and replaces the name 274. cespitosa, which was 
given, but subsequently withdrawn, by Cori.” This 
seems a roundabout way of stating that Cori s name was, 
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; as he has admitted, antedated by the name given by 
result in the placing of P/orenis among those peculiar | 


Benham. <A name, once published, cannot ke “ with- 
drawn,” even by its author 
The volume concludes with an excellent index ; but a 


review of any volume of the “ Cambridge Natural History” 
that should conclude without an allusion to the admirable 
illustrations would indeed be incomplete. In this re- 
spect the present volume, though dealing with less pic- 
turesque animals, by no means falls short of its prede- 
cessors. As clear presentations of anatomical structure, 
we may draw attention to a diagram of P/axaria' on p, 
39, of Leptoplana on p. 14, of Phoronis* on p. 457, of 
Alcyonidium on p. 469, and many like them. 

We may also notice the figures drawn from specimens 
in the Cambridge Museum, such as the stickleback! in- 
fested with a cestode larva, on p. 84, and many taken 
from the most modern writers, other than the authors, as 
Burger, Haswell, Spencer, and others. Indeed, the only 
complaint we have to make with regard to the figures is 
that the name of the artist does not appear to be given 
in the volume. 

Taken as a whole, the book is fully worthy of its place 
in this attractive series, and, even if the eye of a critical 
zoologist may detect a shortcoming here and there, his 
heart must be gladdened to see a general work published 
at last that treats these generally despised animals in a 
style to which their morphological importance entitles 
them. 


INDIA-RUBBER AND GUTTA-PERCHA, 
THEIR SOURCES. 

“T° HE question of the supply of india-rubber to meet 

the present enormous demands caused by the 
progress of electrical science, and the rapid develop- 
ment of the application of the substance for cycle and 
carriage tyres, is one that has been much discussed of 
late, and continues to increase in interest. For some 
time past it has been well known that the trees which 
supply the best rubber known in commerce, namely, Para 
rubber, have been more and more difficult to get at, in 
consequence of the collectors having to proceed further 
into the forests in search of the trees (//evea brasiliensis 
which yield the valuable juice. But though greater 
distances have to be traversed in order to collect the 
rubber, there seems but little fear of the absolute failure 
of the rubber supply generally, or cf this one particular 
kind. Though the quality of this rubber is of a very 
superior nature, we are fortunately not dependent alone 
upon it for the supplies of our markets, for from the East 
and West Coasts, as well as from Central Africa, and also 
from India and the Far East, we obtain very respectable 
quantities ; indeed, the resources from tropical Africa in 
this respect have of late so much increased, that they 
promise to compensate for any loss of the American sup- 
plies, and the experiences of the past year or so, when a 
new source of rubber has been discovered at Lagos, 1s 


AND 


| even more reassuring as to the future supplies, for other 


plants may yet be found capable of assisting in furnishing 
a substance that will probably, in the future, be in still 
greater demand than it is even now. So that it has 
become necessary for every one interested in this 
peculiar industry to take every precaution to prevent 
waste of material, both in the processes of collecting the 
milky juices and in the preservation of the plants yielding 
them. 

It seems pretty certain that, whatever takes place in 


| the discovery of new sources, the plants yielding these 


elastic juices must belong to one of three nattral 
orders, for all the known plants furnishing rubber of 
commerce belong to the Euphorbiaceae, the Urticacei, 
y permission of the publishe 


1 Reproduced here |! 





ce 
‘al 
IS 


ad 


es 








ApriL 29, 1897] 


NATURE 611 





and the Apocynacez, as will be seen from the following 
summary. 

EUPHORBIACE® (Hevea brasiliensis)—This is the 
source of the Para rubber already referred to, and the 
plant from which the earliest supplies of rubber were 
obtained when, in 1770, it first appeared in London as a 
new discovery for rubbing out pencil marks on paper, 
and realising about three shillings per cubic inch. At 
the beginning of the present century it began to be used 
in the treatment of woven fabrics, for air-tight and 
waterproof articles. So rapidly, indeed, did its use 
develop, that in the year of the Queen’s accession Para 
rubber was imported into England to the amount of 
141,735 pounds, and twenty years later it had increased 
to 3,477,445 pounds; while at the present time, when the 
trade returns are counted by hundredweights instead of 
pounds, the import accounts for 1896 showed the total of 
rubber from all sources to be 431,164 cwts., which were 
valued at 4,993,186/. The species of Hevea of which 
H. brasiliensis 1s the best known as a rubber pro- 
ducer are large trees, growing abundantly in the humid 
forests of tropical America, especially along the Amazon 
and its tributaries. As in most of the Euphorbiacez, the 
wood is soft and easily cut in the tapping process. The 
trees are locally known as Seringas. H. érasiliensis 
grows to a height of 60 feet, branching from the base. 
The collection of the milk commences about August, and 
is continued till the following January or February. In 
the wet season the milk is too watery to produce good 
caoutchouc. The trunk of the tree is wounded with a 
knife or a small axe-like instrument, a deep horizontal 
cut being first made a few inches from the base, and a 
vertical one from this, some distance up the trunk ; oblique 
cuts are then made into this main channel, which conveys 
the milk into small clay vessels placed at the bottom to 
receive it. As these are filled they are emptied into a 
calabash or gourd, and when this is full it is carried to a 
more convenient place for coagulation ; for this purpose, 


the contents of the calabash are emptied into a large | 


earthenware basin. A kind of wooden paddle, with a 
widish blade and a long handle, is then dipped into the 
milk, and turned about over the smoke and heat of a 
fire made of the hard bony fruits of A/aximiliana regia, 
ov Attalea excelsa, which fire is enclosed with a thick 
earthenware covering, open at the top, like a small 
chimney, to allow the heat and smoke to escape. As the 
rubber coagulates upon the blade, in the form of a thin 
film, more milk is poured over it, and the same operation 
of holding it over the fire repeated. This goes on till a 
sufficient thickness of rubber is deposited, when it is cut 
through round the edge, and the paddle withdrawn. 
Various kinds of Para rubber are thus prepared, and are 
known in commerce under different names, according to 
the thickness of the deposit. The large round balls, 
generally known as “ Negro-head,” are made up of scraps 
of rubber tightly rolled together. This kind is often much 
adulterated, and one specimen in the Kew Museum con- 
tains in the centre, as shown when cutting the ball 
through, about one-third its weight of pieces of brickbat 
and cotton cloth. 

Besides the process here described, some Para rubber 
is coagulated by the aid of alum, and by other means; 
but the quality of the rubber from this source is always 
good. : 

_So far back as 1873, the necessity of securing supplies 
of rubber for future generations occupied the attention of 
the Kew authorities, and living plants of Hevea drasili- 
ensis were sent to India, with the view of establishing the 
plant in that country. 
made to the West Coast of Africa, Jamaica, Dominica, 
lrinidad, Queensland, Singapore and Java. The history 
of this important undertaking is fully recorded in the 
Reports of the Royal Gardens, Kew, for 1873, and sub- 
sequent years, where, indeed, will also be found recorded 
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Smaller consignments were also | 


the various experiments made by Kew in the intro- 
duction of other rubber-yielding plants into countries 
that were thought suitable for their extension. 

Another rubber-yielding plant of the Euphorbiacez is 
that which furnishes the kind known as Ceara Scrap, 
from the fact that this kind always appears in commerce 
in masses composed of agglomerated scraps. The plant 
is a native of Central America, and 1s known to botanists 
as Manthot Glaziovit. In 1876 a large quantity of seeds 
and plants of this species were collected in Central 
America, and brought to Kew; they were rapidly propa- 
gated, and plants were sent to Ceylon, Singapore, 
Calcutta, and other places, in most of which the plants 
grew rapidly and yielded rubber, thus proving their 
capability of establishing themselves in their new homes. 


URTICACE® —In this order we find also a Central 
American rubber plant in Caséc/loa elastica, which, with 
perhaps some allied species, furnishes the commercial 
kinds known as Guatemala, Mexico, and West India 
rubbers. C. e/astica is one of the species that has re- 
ceived much attention at Kew, and in 1876 was widely 
distributed. The Indian source of rubber (/7cus e/astica) 
also belongs to this group of plants. The plant is so 
well known as a parlour plant in this country, producing 
its fine glossy leaves under almost any conditions, that 
the fact is scarcely realised that in India and Ceylon it 
produces a veritable forest of trunks, and covers the 
ground with its long-stretching buttresses or roots, 
which run sometimes for distances of 30 or 40 feet. 
It is the source of Assam rubber, which is col- 
lected by wounding the stems and buttresses in all 
directions. The milk is collected either in holes made 
in the ground, or into leaves folded in the form of a 
vessel to receive it. On the upper parts of the stems, 01 
on the branches, the juice is allowed to coagulate by 
exposure. The largest yield is obtained in August, when, 
on an average, a tree will give about 50 ozs. of milk, yield- 
ing about 154 ozs. of pure rubber. To prepare it for 
market it is sometimes poured into boiling water, and 
stirred until it is sufficiently firm to be carried about 
without sticking together. It is shipped from Calcutta in 
baskets made of split rattan, and mostly covered with a 
gunny bag. When cut the rubber has a_ mottled 
appearance, and is composed of pieces varying from 
cream, or flesh colour, to a bright pink, or even red. It 
is either in the form of separate stringy-like balls, 
irregular blocks, or large masses. 

Another species of Ficus, namely, Ficus Vogelié, 
furnishes one of the kinds known as Lagos rubber. The 
tree is known in West Africa as the “ Abba,” or “ Abo,” 
and is fully treated of in the Aew Bulletin for 1888, 
p. 253, and 1890, p. 89. The quality of this rubber was 
never considered very satisfactory, as it was more or less 
resinous, and was consequentiy used for mixing with 
other kinds rather than by itself. Another kind of Lagos 
rubber has, however, since been discovered, which has 


| proved to be of superior quality, and is next described. 


APOCYNACE%.—To this order belongs the several 
species of Landolphia, climbing, branching, shrubby 
plants, supporting themselves on the surrounding trees 
of the forest. The stems of these plants average from 
4 to 6 inches in diameter, and the principal species, 


| furnishing what is commercially known as African 


| 


rubber, are Landolphia owariensis, L. florida, and L. 
Kirkiz. The quality of these rubbers, though mostly 


| good, is by no means equal to the Para kind, but the dis- 


covery of a new source of Lagos rubber, from a tree 
known to the natives as the “ Ire” or “Ireh,” has given 
a great impetus to the trade of the West Coast of Africa 
in a rubber of extremely good quality. The Avchsia 
africana, unlike the species of Landolphia, forms a tree 
50 to 60 feet high, with a trunk averaging 12 to 14 inches 
in diameter. It is said to be one of the most beautiful 
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trees of the forest, and is capable of producing in a good | 
season as much as from Io to 15 lbs. of rubber per tree. 
For the purpose of extracting the rubber, a deep vertical 
cut is made through the bark, and several oblique cuts 
on each side running into the main channel, at the base 
of which a vessel is placed to receive the exuding milk, 
which is coagulated by allowing a quantity to stand for 
some days in a cavity made in the trunk of a tree, so 
that the watery portion evaporates or soaks into the 
wood, leaving the solid portion behind, which is kneaded 
and pressed together into a solid mass, or the milk is 
placed in a vessel and boiled, the rubber beginning to 
coagulate almost immediately heat is applied. The | 
whole history of this interesting discovery and develop- 

ment is given in the Aew Bulletin for 1895, p. 241, 

and 1896, p. 76, from which we learn that in January | 
1895, which practically marks the beginning of the 

industry, the exports were 21,131 Ibs., valued at 1214/,, 

and at the end of December of the same year this had 

increased to such an extent as to show a total for 

the twelve months of 5,069,504 lbs., of the value of 

269,892/. 135. 10d. 

As the #ulletin remarks, “The history of this new 
rubber industry in Lagos is full of interest, and illustrates 
the wonderfully rich resources of the vast forests of West 
Africa. It shows also very clearly how largely these | 
resources can be developed by judicious and intelligent 
action on the part of the Government.” 

Besides the important sources of rubbers already 
mentioned, there are still others belonging to the same 
natural order Apocynacez, natives of the Far East, which 
may be briefly referred to species of W7//ughdecia and 
Leuconotis. Alstonia plumosa yields a rubber in Fiji, 
whilst Forsteronia floribunda and F. gracilis yield rubbers 
in small quantities in Jamaica and Demerara respec- 
tively, though not in sufficient quantities to be of any 
commercial importance. 

From the foregoing list of plants, it will be seen 
how generally distributed the elastic juices are in Apo- 
cynaceous plants. 

Space will scarcely allow us even to mention the allied 
substance gutta-percha, the history of the introduction, 
development, and threatened failure of supply of which is 
fraught with so much interest and warning : how that in 
1842 the substance was first discovered in Singapore, 
and the trees cut down in such large numbers to supply 
the European demand, that in five years after only a few 
trees existed in Singapore, and a similar fate attending 
the trees which were afterwards found in Penang, are 
facts that are well known as applying to Dichopsis gutta, 
a sapotaceous tree, upon which the reputation of gutta- 
percha was at first founded, and from which the bulk of 
the commercial supplies have continued to be drawn, 
though it is more than probable that a similar substance 
is yielded in the East by allied trees, the botany of which, 
however, is but imperfectly known. 

A substance very like gutta-percha is furnished by 
Mimusops globosa, a large forest tree, growing to a 
height of from 60 to 70 or even Ioo feet, in Trinidad, 
Jamaica, Venezuela, and British Guiana. It belongs to 


the Sapotacez, and the solidified milk, or gutta, was first 
brought to this country in 1859. Its use with us has 
fluctuated very much, and it cannot be looked upon as a 
perfect substitute for true gutta-percha. 

The interest at the present time is much greater 
towards the rubber supplies than those of gutta, and this 
is borne out by a few facts referring to the probable 
demand, in the very near future, that have appeared 
in a recent number of our contemporary, Commerce, 
among them being a statement that the estimated out- 
turn of cycles in Great Britain and the United States 
during the present year will amount to 1,750,000; be- 
sides this, there is the probable development of motor 
carriages, and the extended application of rubber for the 
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tyres of ordinary vehicles. So that there is every pro- 
bability that the interest in rubber-yieldin ‘ 
go on increasing. 

Museum, Royal Gardens, Kew. 


g plants will 
JOHN R. JAcKson, 


THE RESOURCES AND THE NEEDS OF 
CAMBRIDGE UNIVERSITY. 
}] IS GRACE THE DUKE OF DEVONSHIRE, 
K.G., Chancellor of the University of Cambridge, 
has requested us to give publicity to a statement as to its 
financial position and requirements, which has been 
drawn up for him by an influential Committee of residents, 
and whose authority he states to be unquestionable. _ Its 
purpose is to make known to the public the true state of 
the University’s finances in relation to its increased 
duties, in the hope that means may be found for raising 
its endowments to the level of its present requirements. 

The statement seeks to remove the impression that the 
University is a wealthy body. The fall in agricultural 
values has so seriously crippled it and its constituent 
Colleges, that this impression is no longer justified ; anda 
point has been reached at which, without new endow- 
ments, complete efficiency and necessary expansion are 
gravely impeded. _ Benefactions for the establishment of 
special prizes and scholarships have not been wanting ; 
but the flow of contributions for general academic pur- 
poses has for vears practically ceased, though it is such 
gifts that are most needed, and at present most likely 
to be widely useful. 

It appears that while the Colleges undertake much of 
the teaching for the degree examinations in mathematics 
and classics, all the higher branches, and the entire 
round of the natural and physical sciences, are pro- 
vided for by the University, which maintains the library, 
the observatory, the botanic garden, eight museums, and 
eight laboratories. The University staff consists of about 
120 professors, readers, and lecturers, whose stipends are 
paid partly by the common fund, partly by their emolu- 
ments as Fellows and Lecturers of Colleges. A Pro- 
fessor’s stipend of 700/. or 800/. is diminished by 200/. if 
he holds a Fellowship ; but in nearly ail the Colleges the 
dividend is less than this sum, and the Professor, there- 
fore, does not receive his full nominal stipend. By the 
statutes there should be twenty Readerships at 4oo/. 
each : the University has been able to establish six only, 
and these, in general, at stipends of about 100/. to 150/. The 
University Lecturers are usually selected from the College 
staffs, and receive, as a rule, stipends of 50/. a year. 

In consequence of the conditions established in 1881, 
four-fifths of the Fellowships are now held by resident 
graduates. The maximum dividend is fixed at 250/., but 
in fifteen out of seventeen Colleges this sum is not 
reached, and in some the dividend does not exceed one- 
third of the maximum. 

The revenue for 1896 consisted of about 40,000/. 
derived from fees; about 16,500/. contributed by the 
Colleges as a tax on their revenues and tuition-fees ; and 
about 6000/. obtained from the University endowments 
tithes, rents, &c.). Of this sum, over 33,000/. was paid in 
stipends ; over 22,000/. for the maintenance of libraries, 
museums, laboratories, &c.; some 2200/. in repayment 
of a loan for buildings ; and 5000/. in part payment of 
necessary sites for new buildings adjoining the present 
museums. 

From fees it is not easy to see how more can be 
derived without diminishing the number of students and 
graduates ; the endowments are insignificant, and steadily 
decreasing in value ; and the College contribution has 
already, in view of the financial difficulties of these cor- 
porations, been more than once reduced. When the tax 
reaches its maximum in 1902, the most it can yield, in 
addition to its present amount, is probably about 2000/. 

On the other hand, greater expenditure is called for 1 








aod 


i. ol 


sr. 86 DD 


am & wh oth A Os Oh 





the 


the 
0/, 
aly, 
Phe 


pge 


SI, 
ent 
but 
not 
ne- 





Apri 29, 1897 | 


NATURE 





various necessary directions. The museums and labora- 
tories have been practically created within the present 
generation, but already many of them require consider- 
able extension and better equipment. Important branches 
of study are rightly claiming recognition, but their 
demands cannot be met without heavy capital outlay. 
New sites have been secured, but the money to build on 
them is not forthcoming. The University library must 
be extended ; the school of law is without a building ; 
the lecture-rooms for the literary and philosophical sub- 
jects are wholly inadequate ; there are neither central 
offices for University business, nor suitable rooms for 
University examinations; lastly, the laboratories for 
botany, zoology, and pathology must be rebuilt ; the 
departments of physiology, physics, and engineering 
need speedy enlargement, and the school of ‘medicine 
including pharmacology is practically beyond repair, 
and must be reconstructed on another site. 

It is pointed out that while the total divisible income 
of the Colleges has fallen by 34 per cent. in the last 
fifteen years, the number of students has increased to 
3000. Much personal devotion and sacrifice on the part 
of the teachers, much self-denial on the part of the 
Colleges which have not reduced their scholarships, and 
other encouragements for the poorer students, and much 
enthusiasm for the progress of science and learning on 
the part of all, must have gone to produce a result so 
creditable to the University. It appears to us that a fair 
case has been made out for its substantial re-endowment 
in respect of many of its departments ; and, though no 
appeal for subscriptions is made, the facts related in the 
Chancellor’s statement may well be pondered by those 
who are in a position to display a wise liberality in the 
cause of education, learning, and research. 


NOTES 


At a meeting held on April 13, the Academy of Natural 
Sciences of Philadelphia conferred the Hayden Memorial Award 
for 1897, consisting of a bronze medal and the interest of the 
special endowment fund, on Prof. A. Karpinski, the Chief of 
the Geological Survey of Russia, in recognition of the value of 
his contributions to geological and paleontological science. 


of the French Government has 
decided that the sum of four thousand pounds be voted for the 
Pasteur Institute at 


THE Budget Commission 


Yersin’s 
Deputies is 


Rhia-Trang, to encourage Dr. 
researches on the plague serum. The Chamber of 


asked to adopt this decision. 


THE British Medical Journal says there is a Bill before the 
New York State Legislature which provides for the establish- 
ment of a laboratory for the preparation of evidence for use in 
future trials for murder conducted by the State. 


case 


In a recent 
1450/7. was paid to medical witnesses for giving expert 
evidence. The object of the new Bill is to save this expense. 


Sik Epwarp Newton, K.C.M.G., died at Lowestoft on April 
25, in the sixty-fifth year of his age. The youngest son of the 
late Wm. Newton, of Elveden, in Suffolk, he proceeded to 
Magdalene College, Cambridge, where he took the usual degrees. 
Appointed, in 1859, Assistant Colonial Secretary of Mauritius, 
he successively became Auditor General and Colonial Secretary 
f that island, relinquishing the last post in 1877, on being ap- 
pointed Colonial Secretary and Lieutenant Governor of Jamaica, 
whence he retired in 1883, through ill-health. 
f the mission sent by the Government of Mauritius to 


He was a member 
congratu- 
late the late King of Madagascar on his accession to the throne ; 
and, being an ardent ornithologist, availed himself of the occasion 
by materially did during a subsequent visit 
made with that express purpose) the knowledge of the 
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increasing (as he 





peculiar fauna of that country, which he was almost the first 


English naturalist to investigate on the spot. In like manner 
he largely increased our knowledge of the zoology of the 
Mascarene Islands generally, and it is mainly due to his exertions 
that nearly complete skeletons of the marvellous ‘ Solitaire ’’ of 
that 
described in the Phzlosophical Transactions of the Royal Society. 
Sir Edward was one of the founders of the British Ornitho- 
logists’ Union, a Fellow of the Linnean Society, and a Corre- 
sponding Member of the Zoological Society of London. 


Rodriguez were recovered from the caves of island, as 


WE regret to see the announcements of the death of Dr. E. S. 
Bastin, professor of botany and materia medica at the Phila 
delphia College of Pharmacy, and of Mr. Louis P. Casella 
well-known scientific instrument maker. 


, the 


THE southern portion of Bronx Park, which the Commis- 
sioners of the Sinking Fund of the City of New York have just 
allotted for the use of the New York Zoological Society, 
braces an area of about 260 acres. The city authorities will 
annually provide the funds for the maintenance and care of the 
in the Zoological Garden 
in the Park; but the 
first year is not to exceed sixty thousand dollars. 


em- 


animals and collections 
be established 


buildings, 
which will grant for the 
The erection 
and original equipment of the buildings, and the animals to stock 
them, have to be paid for by the Zvvlogical Society, which has 
to raise one hundred thousand dollars by subscription before 
this time next year, and the further hundred and 


fifty thousand dollars within three years of the commencement 


sum of one 


of the work of converting Bronx Park into a Zoological Garden. 
Strong efforts are therefore being made to secure to the Society 
the sympathy and support of a large number of members. An 
attractive report on the plans and purposes of the Society has 
been printed and circulated, and in it Mr. William T. Horn- 
aday, the Director of the proposed Garden, describes the zoo- 
logical gardens of Europe, 
offered by Bronx Park. 


and dwells upon the advantages 
He holds that none of the Gardens he 
visited ‘‘ occupies ground whichcan for one moment be compared, 
either in physical character or in extent, with the matchless site 
that has been chosen by this Society for the Zoological Park of 
America.” One of the conditions of the grant of South Bronx 
Park to the Society is that the Zoological Garden and its collec- 
tions shall be open free to the public for not less than seven 


hours a day, or at least five days a week. 


THE Belgian Royal Academy announces prizes, mostly of the 
value of 600 francs, to be awarded in 1898 for essays on certain 
questions connected with the following subjects : In mathematical 
and physical science—on the critical phenomena, on theories of 
the constitution of solutions, on the correspondences ( Verwandt- 
schaften) between two spaces, and on the influence of the radical 


NO, in certain compounds. In biological science—on the macro- 


| and micro-chemistry of digestion in carnivorous plants, on the 


very | 


physiology of some invertebrate animal, and on the organisa- 
tion and ‘development of the P%atoda. A further 
1000 francs is offered, in memory of Jean-Servais Stas, for the 
best determination of the atomic weight of some element for 
which this constant is at present uncertain. 


prize of 


In the last number of its Proceedings, the London Mathe- 
matical Society publishes the outlines of seven lectures on the 
Partitions of Numbers, which were delivered by the late Prof. 
Sylvester at King’s College, London, during the year 1859. 


The outline of each lecture was printed shortly before it 


delivery, and copies handed to those in attendance. The 
Professor's attention was shortly afterwards diverted to 
another branch of mathematics, with the result that his re- 


on compound partitions have hitherto remained un- 
but shortly Sylvester yielded 


searches 


published ; before his death, Prof. 











to the suggestion of the Council of the London Mathematical 
Society, so far as to assent to the publication of these outlines 
with all their imperfections on their heads. 


ONE of the most important problems now attracting the 
attention of seismologists is the choice of a system of stations 
in which In the 


plans so far proposed, advantage would, for obvious reasons, be 


to carry out the seismic survey of the world. 


taken of the existence of astronomical observatories, care being at 
the same time exercised to obtain a nearly uniform distribution of 
Prof. G. 
important suggestion that these 
stations should rather follow the distribution of volcanoes and 
the great lines of fracture of the globe. 


stations over the earth’s surface. Grablovitz has re- 


cently, however, made the 


He points out that the 
majority of active volcanoes are situated close to three great 
circles, and he proposes that seismic stations should be founded 
near the six points of intersection of these circles, and near 
twelve other points symmetrically placed on the three circles. 
There 


arrangement ; 


are several obvious difficulties in the way of such an 
but it is, nevertheless, one that deserves a very 
careful consideration. 

In the Bulletin de [Académie Royale de Belgique, M. P. de 
Heen attacks the ordinary accepted theory of the critical point, 
according to which the horizontal portions of the isothermals of 
a substance gradually diminish to a vanishing point, and the 
extremities of these portions lie on a continuous curve whose 
M. de Heen maintains that 
the rectilinear portion of the isothermals does not vanish at the 


tangent is horizontal at that point. 


critical point, but that just after passing that point its direction 
gradually becomes inclined to the horizontal axis. 





IN the Monthly Weather Review for January, of the U.S. Weather 
Bureau, Mr. A. L. Rotch gives an account of the cloud observations 
being made at the Biue Hill Observatory, Massachusetts, since 
May 1, 1896, in accordance with the request of the International 
Meteorological Committee. There are three theodolite stations 
in the same straight line, at which simultaneous observations of 
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height and velocity are made twice daily, when conditions | 


permit. Points on the clouds are selected by telephonic com- 
munication, and, when practicable, from three to five observa- 
tions are taken on the same point, at intervals of a minute, and 
are reduced by simple trigonometrical formule. The theodolite 
measurements are supplemented by othe: methods, devised by 
Mr. Clayton, to determine the heights of the lower clouds, in- 
cluding the use of kites. It is found necessary to employ these 
additional methods, because the low clouds are so indefinite in 
form, or cover the sky with such a uniform veil, that it is 
impossible to measure them with theodolites or photogrammeters. 
We may confidently look for valuable results from these persistent 
and careful observations. 

Tuk JVeteorologische Zeitschrift for March 
the meteorographs, for 
indebted to the indefatigable 
of Dr. Hellmann. It from Birch’s 


** History of the Royal Society,” that Sir Christopher Wren had 


contains an 


interesting communication on oldest 


which we are bibliographical 


researches was known 


constructed a but a com- 


plete description of the apparatus was wanting, as only a portion 


meteorograph about the year 1660; 
of it was shown in the plate. But Dr. Hellmann has discovered 
both a description anda sketch of the instrument in the Yournal 
des voyages de M. de Monconys (Lyon, 1665-1666). As this work is 
scarce, although a later edition of it is in the Library of the Royal 
Society (London), Dr. Hellmann quotes the passages referring to 
the meteorograph, and reproduces the sketch. The rain-gauge, 
forming part of the instrument, was the first of its kind. During 
a visit to London in 1663, Monconys obtained particulars from 
Wren of a hygrometer which he had also invented, and a 
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Wren, therefore, constructed the second condensation hygro- 
meter ; but this does not appear to be generally known, as no 
mention is made of it in Mr. Symons’s ‘ History of Hygro- 
(Quart. Fourn. Meteor. Soc., vol. vii.). The first 
condensation hygrometer was invented by Prince Ferdinand II. 
of Tuscany, about ten years earlier. 


meters ” 


THE effect of hardness on the electrical and magnetic con- 
stants of steel, with particular reference to the tempering of 
the magnetic parts of instruments, is the subject of a short 
paper, by Dr. Carl Barus, in the March number of 7Zerrestria/ 
Magnetism. The following rules, given by Dr. Barus, for the 
practical treatment of magnets, where great secular permanence 
of magnetisation is the principal desideratum, should prove of 
great service in physical laboratories and to scientific instrument 
makers. (1) Rods tempered glass-hard are not to be used as 
essential parts of magnetic instruments. (2) Having tempered 
a given steel rod in such a way as insures uniformity of glass. 
hardness throughout its length, expose it for a long time (say 
20-30 hours ; in case of massive magnets even longer intervals 
of exposure are preferable) to the annealing effect of steam 
(100°). The operation may be interrupted as often as desirable. 
The magnet will then exhibit the maximum of permanent hard- 
ness for 100°. (3) Magnetise the rod 


magnet or not is quite immaterial —to saturation, and then expose 


whether originally 


it again for about five hours (in case of massive magnets even 
larger intervals of exposure are preferable) to the annealing 
effect of steam (100°). The operation may be interrupted as 
The will then exhibit both the 
maximum of permanent magnetisation as well as the maximum 


often as desirable. magnet 


of permanent hardness corresponding to 100°. Its degree of 
magnetic permanence against effects of temperature (less than 
100 ), time, and percussion is probably the highest conveniently 
attainable. 


WORKING in the physical laboratory of the Massachusetts 
Institute of Technology, Mr. R. W. 


phenomena with Réntgen 


Wood has succeeded in 
rays. The 


source of the rays was an arc-like discharge between two very 


producing diffraction 


The discharge 
bulb was only about an inch in diameter, while the radiation 
(which came from an area about the size of a pin-head) was 
The ‘‘arc” 
appeared to be a new form of kathode discharge, and could 
only be produced under peculiar conditions. Mr. Wood used a 
tube with a platinum slit o-1 mm. wide, mounted within the 
bulb at a distance of 2 mm. from the radiating bead. The 
second slit of variable width was placed at a distance of 10 cm. 


small beads of platinum in a high vacuum. 


strong enough to show the bones in the fore-arm. 


from the first,and the photographic plate at distances varying 
from 10 to 30 cm. from this. The images of the slit on the 


plate showed a distinct dark line on each edge, which could 





only be explained on the supposition that interference occurred. 
The plate was at too great a distance from the slit for such an 
effect to be produced by reflection of the rays from the edges. 
Images of fine wires showed similar phenomena. 


Tue study of the origin and significance of ornamental 
devices and patterns is engaging fresh workers. In a recent 
Band Ixxi. p. 197), H. Strebel discusses 
The series of 
designs with which he is here concerned are attributes of the 
Wind-god, Quetzalcoatl. 


number of Globu 


certain ornamental motives of ancient Mexico. 
The similarity of these devices from 
the Pueblo Indians, right down to Peru, indicate that there was 
an original community of culture. 


THE directors of the Biltmore Herbarium have prepared @ 
catalogue of the duplicate specimens in the collection, with the 
view of effecting exchanges. The list represents mainly plants 


description and sketch of this are given in the Zeitschrift. | indigenous to Western North Carolina, which have been care 
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ily dried and, in many instances, specially prepared for dis- | 
ull} , : } 
ribution. The catalogue can be obtained from the curator, | 
Mr. C. D. Beadle, Biltmore, North Carolina, U.S.A. | 


Ix June 1895, Messrs. P. A. Rydberg and C. L. Shear were | 
ommissioned by the Secretary of Agriculture of the United | 
States to pay a three months’ visit to certain points in the States 
f Nebraska, Idaho, Montana, Utah, and Colorado, for the 


collecting roots and seeds of grasses and other forage 


purpe se of 
and of obtaining information from farmers and others as 
, their economic value. The Report of this Commission forms 
lletin No. 5 of the U.S. Department of Agriculture, Division 


Hitt 


} 
t 
ants, 


f Agrostology. <A large number of grasses are described and 


sured, and notes are appended with regard to their value to 





wriculturists. 


THE St. Petersburg Society of Naturalists, section of Botany, 


Sroposes to issue a full herbarium of the flora of European Russia, 


similar to Fries’s ‘‘ Herbarium normale” and to Kerner’s 


‘Flora exsiccata Austro-hungarica.” 
f fifty species each, under the editorship of S. I. Korzinski, and 


It will be issued in parts 


very person who will send to the editor (St. Petersburg Univer- 
sity) two species, represented by fifty specimens each, will be 
ntitled to receive one part of the herbarium. A preliminary 
mmunication with the editor would save the trouble of a 
louble collection of the same species, in which case the 
person who has sent its plants first will have the priority. Each 


part will contain the species fastened to paper, or not if pre- 


ferred, and each species will have a printed note giving the 
name of the plant, the spot wherefrom it comes, and various 
literary and critical observations. The copies which may 
remain over, after the contributors have been supplied with their 


parts, will be sold. 


DELICATE filaments of living matter flow out from the proto- 
plasm of 


many one-celled animals, and exhibit remarkable 
movements. Similar thread-forming phenomena are said, by 
Gwendolen Foulke Andrews, to appear when the protoplasm 
f developing starfish and sea-urchin eggs are examined under 
very high powers ; they are termed by the author the spénvdng 
ctivities of the living substance (Yournal of Morphology, 
February 1897, vol. xii.). It is claimed that the filaments are 


projected from normal Echinoderm eggs; and that they are 





‘oncerned in the formation of the egg membrane. The facts 
appear to point to a physiological drawing together of the 
cells by the filaments, rather than to any physical and chemical 
**cyto-tropismus. ” 


Also, a physiological, rather than a physical, 
reaction to mechanical stimulus of pressure or shaking is in- 
dicated ; in fact, the cause of the spinning activities is held to 
be physiological rather than physico-chemical. For the living 
substance, cell-walls apparently do not a prison make, for we 
read: ‘* Whatever may be the significance of the cell-wall in 
the development of these eggs, it surely cannot be thought a 
separator, in either a physical or physiological sense, of the 
Or, 
i$ put in other words, ‘‘the peripheral substance of eggs and 


ell contents from other portions of the common mass.’ 


cells is freely protoplastic, despite its appearance under less 


magnification of being a smooth and stable pellicle.” 


THE following lectures will be given during May at the Royal 
\ ictoria Hall, at 8.30 :—May 4, ‘‘ Mountains of Skye,” by Dr. 
a K. Rose ; May 11,‘* More about Réntgen and other Rays,” by 
Prof. A. W. Porter ; May 18, ‘‘ Travel and Adventure in South 

” by Mr. F. C. Selous; May 25, ‘‘Growth of the 
Colonies in the Queen's Reign,” by Mr. O'Donnell. 





WE have received vol. xl. part v. and vol. xxx. part iv. of 
the Annals of the Astronomical ( )bservatory of Harvard College. | 
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The first of these gives the observations made at the Blue Hill 
Meteorological Observatory under the direction of Mr. A. 
Lawrence Rotch, and contains an appendix, including summaries 
of observations for the lustrum and decade, a discussion of 
them, and a bibliography. The second of these volumes deals 
with a discussion of the cloud observations by Mr. Hl. Helm 
Clayton. 
interesting plates showing, for instance, the average cloudiness 


and numerous 


This is described somewhat in detail, and several 





during cyclones, anti-cyclones, their movements, 
annual and diurnal curves, illustrating average cloudiness at 


Blue Hill. 


FOUR common species of the family Dermestidze have become 
vegetarians ; and their conversion forms the subject of a paper 
in Bulletin No. 8 (New Series), of the U.S. Department of 
Agriculture (Division of Entomology). Cyclopzedias and text- 
books inform us that the members of this well-known family 


feed upon dried animal substances. The depredations of certain 


others on 


species on leather, hides, and dried meats; of 
carpets, furs, and woollen goods ; and of still others on dried 
insects, and other “objects of natural history” are, unfor- 
Within 


recent years, however, several household dermestids have been 


tunately, too well known to require further comment. 


suspected of living in the larval condition upon vegetable sub- 
stances, and the charge of having vegetarian proclivities has now 
been brought home to four species, viz. dt/agenus piceus, or black 
carpet beetle ; Zrogoderma tarsale, a bad cabinet pest ; 77ogo- 
derma sternale, and Anthrenus verbasct. The first-named is 
found guilty of feeding upon flour and meal ; the second revels 
in fiery-red pepper ; and the third species appears to be able 
to thrive on such laxative substances as castor-beans and flax- 
seed. The change from a natural animal-feeding habit to a 
vegetable one is attributed to altered environment. 


WE have just received the Report of the U.S. National 
Museum, under the direction of the Smithsonian Institution, 
for the year 1894. 
reviewing the work accomplished in the 


About two hundred pages of this report 


are devoted to 





various scientific departments of the Museum, and ge 
administrative matters; the remaining five hundred pages are 
taken up with most valuable papers describing and illustrating 


been 


collections in the Museum. These papers have already 
referred to (p. 469), and we need only now give expression to 
the gratitude which all men of science feel towards the Smith- 
sonian Institution for the many ways in which it extends know- 


men.—Another recent publication by the 
Smithsonian Institution is ‘‘A 
Weights,” by Prof. Frank W. Clark. This fifth publication in a 
series on ** The Constants of Nature” 


and recalculation of atomic weights from all the existing data, and 


ledge among 


Recalculatign of Atomic 
comprises a full discussion 


the assignment of the most probable value to each of the ele- 


ments. The first edition was published in 1882. The enormous 


new material which has since become available has 


the old data 


mass of 
been assimilated and combined by Prof. Clark with 
in the present edition of his most handy work. 


Dr. S. SCHONLAND’S report on the Albany Museum, Grahams- 
town, during the year 1896, shows satisfactory progress. Large 
additions have been made to the publicly exhibited collections, 
and the collections formed for purely scientific purposes have 
grown even more rapidly. A sum of three thousand pounds 
was voted by the Cape Parliament last year towards the cost of 
a new building toaccommodate the increasing number of speci- 
mens. 
is hoped that Parliament will make a further grant to enable 


Plans have been prepared for the new museum, and it 
pre} 


them to be carried out. The alarming spread of insect pests in 


the Eastern Province occupied the attention of the Committee of 
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the museum for some time, and the conclusion was arrived at 
that it was largely due to the wholesale destruction of insect- 
ivorous birds. Steps have therefore been taken to protect useful 
birds and their eggs. Dr. Schdnland has established a small 
private botanic garden for South African plants. He remarks 
that he was driven to this step, because there is, unfortunately, no 
public garden in Cape Colony for the study of the South African 
flora. The relics of pre-historic South African races were 
also studied during the year, some interesting finds being 
obtained from three caves at King’s (Juarry, Grahamstown. A 
number of peculiar drawings on rocks in Bechuanaland were 
examined by Dr. Schénland, Although there was no decisive 
evidence to show that they were the work of Bushmen, the 
facts obtained certainly point to that conclusion. 


AMONG noteworthy articles and publications which have 
come under our notice during the past few days are the follow- 
ing :—‘* Storms and Weather Forecasts,” by Prof. Willis L. 
Moore, in the National Geographic Magazine (March). Twenty- 
six full-page plates, illustrating the weather characteristics of 
the United States, accompany this article.-—‘* Neural Terms, 
International and National,” by Prof. Burt G. Wilder, reprinted 
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from the Yournal of Comparative Neurology, vi. (December | 


1896). <A critical treatise on the principles and practice of ana- 
tomical nomenclature, with special reference to the brain. 

**Zusammenstellung der Ergebnisse neuerer Arbeiten  iiber 
atmosphirische Electricitat,” by Profs. J. Elster and H. Geitel 
(Jahresbericht des Herzogl. Gymnasiums zu Wolfenbiittel, 1897). 
Some years ago (1891), Profs. Elster and Geitel brought together, 
in the yearly report of the Wolfenbiittel Gymnasium, the in- 
vestigations which had been made on atmospheric electricity. 
They have now collated the large amount of work done by 
others and themselves during the past six years. Their review 
is thusa valuable summary of the progress made in an important 
branch of scientific inquiry. —The Procés-verbaux of the Interna- 
tional Committee on Weights and Measures, for the year 1895, and 
the Comptes rendus of the meetings of the second conference on 
weights and measures, held in Paris in 1895.—On the Arti- 
ficial Production of certain Organic Forms, and the Manner in 
which they are Produced,” by the late Mr. George Rainey (St. 
Thomas's Hospital Reports, vol. xxiv.). This paper is reprinted 
from the Jedical Times and Gazette of 1868, and all practical 
workers in experimental physiology will be glad to have their 
attention drawn to it. Mr. W. W. Wagstaffe contributes a 
brief introduction to the reprint.—‘‘ A Summer Voyage to the 


Arctic,” by G. R. Putnam (National Geographic Magazine, 
April). An account is given of a voyage to Umanak fiord, in 


the northern part of Danish Greenland, and several hundred 
miles within the Arctic circle. The magnetic observations made 
during this expedition are described by Prof. G. R. Putnam in 


the March number of Zerrestrial A/agnetism.—* Contributions 


towards the Bibliography of Photography in Colours,” by 
Thomas Bolas (¥owrnal of the Society of Arts, April 23). A 


valuable descriptive list of what has been published on colour 
photography since 1810.-—A full and very appreciative obituary 
notice of the late Prof. Sylvester is contributed to Sczence of 
April 16, by Prof. G. B. Halsted, who was his first pupil in the 
Johns Hopkins University.—In a Catalogue of Mathematical 
Works offered for sale by Messrs. Dulau and Co., mathe- 
maticians will find many rare and valuable papers. The catalogue 
runs into 178 pages, and the names of authors are arranged in 
alphabetical order, 


Ir is well known that when carbon is used as anode in the 
electrolysis of electrolytes from which oxygen is evolved among 
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interesting note on this important subject to the Zettschrift fiir 
Elektrochemte for April 5. The phenomena observed ‘wea 
dilute sulphuric acid is electrolysed with platinum kathodes, and 
carefully purified arc-lamp carbons as anodes, depend on the 
concentration of the acid. When an acid containing 500. 
volumes of water to one volume of concehtrated sulphuric acid 
is used, the liquid gradually becomes dark brown; with equab 
volumes of acid and water, it remains colourless ; with inter- 
mediate concentrations the depth of colour is intermediate At 
higher temperatures the mechanical. destruction of the carbon 
diminishes, and even the stronger acids become brown. The 
author has attempted to determine the electro-chemical equi- 
valent of carbon, employing acid containing equal volumes of 
strong sulphuric acid and water, at a temperature of 100° C, 
Under these circumstances the mechanical destruction of the 
carbon appears to be small compared with the chemical attack. 
While 4°0085 grams of copper were deposited in a copper 
voltameter, the carbon anodes lost 0°4476 and 0°4537 


53/ grams 
respectively, from which the value of the equivalent is 3°5- In 


a second series of experiments, in which the concentration of 
the acid was varied considerably, and the fragments of carbon 
mechanically lost were collected, weighed, and deducted from 
the total loss of weight of the anodes, values were observed 
varying from 2°7 to 3. The author promises further details of 
the experiments in a future communicaton. 


THE additions to the Zoological Society’s Gardens during the 


| past week include a White-fronted Capuchin (Cedzs albifrons) 


from Venezuela, presented by Sir William Hoste, Bart. ; two 
Pin-tailed Sand Grouse (P¢erocles alchata) from India, presented 


| by Mr. W. H. St. Quintin ; a Black-headed Gull (Larus ridi- 


| sented by Mrs. A. G. Scorer ; 


the products of decomposition, the carbon is attacked more or 


less rapidly. 


This is due partly to chemical action, partly to 
Mr. Alfred Coehn contributes 
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mechanical disaggregation. 
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bundus), British ; two Rufous-necked Weaver Birds (Ayphan- 
tornis textor) from South Africa, presented by Mr. W. H. 
Dobie ; a Cactus Conure (Conurus cactorum) from Brazil, pre- 
a White-crested Touracou 
(Zuracus corythaix) from South Africa, deposited ; a Crowned 
Lemur (Lemzr coronatus) from Madagascar, a —— Spider 
Monkey (A/e/es vartegatus ’) from South America, three Double- 
banded Sand Grouse (Pterocles bicinctus) from Senegal, pur- 
chased 


OUR ASTRONOMICAL COLUMN. 


PECULIAR STELLAR SpectRA.—Harvard College Circular 
(No. 17) continues the list of stars the spectra of which have 
been designated as ‘‘ peculiar.” 

The table contains no less than nineteen stars, but we will 
confine ourselves in the summary to those of smaller southern 
declinations. 


Designation. y oe —— Mag. Description. 
h. m. a 
A.G.C. 9313 7 14'S 2447. 46 Peculiar. 30 Can. Maj. Re- 
sembles ¢ Puppis. | 
A.G.C. 10182 7 43°9 —25 42 3°3 HB bright. o Puppis. 
13 311 55 58 Peculiar. Variable. ; 
A.G.C. 22640 16 39°2 -46 34 74 Bright band, wave-length about 
4700. 
20 85 ~ 44 43 Peculiar. Variable. 
A.G.C. 2919121 «11'S 3915 773 Peculiar. 
A.G.C. 31272 22 5§5'0 —23 4 8 Peculiar. 


In the notes it is mentioned that the third star in the above 
list *‘may resemble” that of ¢ Puppis, since it contains two 
bright lines which may coincide with the lines having wave- 
lengths 4633 and g688. ¢ Puppis, 29 Canis Majoris, 30 Canis 


: . . i ie , ll 
Majoris, and this star may form a subdivision of Type V. Al! 
these stars are near the central line of the Milky Way. — 

The fifth star was nated hy Dr. Stewart as “ bright-line stat 


(faint)” on q Bruce photograph. An examination by Mrs. 
Fleming has indicated that the star is variable and the spectrum 
peculiar. 
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THe PLANET MercuRY.—The length of the period of rota- 
tion and the physical features of the inferior planet Mercury 
have formed the subject of a recent investigation by Mr. 
Percival Lowell, the results of which are contributed to the 
Astr. Nach. (No. 3417). The conclusion he has arrived at, 
from a considerable amount of research, is that this planet 
rotates once on his axis in the course of its circuit round the 
sun. As regards the markings on the planet’s disc, he de- 
scribes them as being perfectly distinct, absolutely defined, and 
always visible. They are narrow dark lines, but not so fine as 
they appear to be. Their relative positions are permanent. 
Their positions from hour to hour do not change, thus elimi- 
nating any question of a short period of rotation. The per- 
manency of the markings indicates the absence of clouds and 
other obscurations over the surface of the planet. With regard 
to an atmosphere, we are informed that there are no positive 
signs, either direct or indirect. There is, however, negative 
evidence against the presence of any perceptible atmosphere— 
namely, the low albedo of the planet, and the great contrast of the 
surface markings. Unlike Mars, the planet’s surface is colour- 
less, and there seems, further, to be no change in the markings, 
which might indicate presence of seasonal effects. The observ- 
ations made at the Lowell Observatory are thus in accord with 
what would be expected, considering the isochronism of the 
orbital and axial rotations, and the small inclination of the axis 
to the plane of the orbit. Without an atmosphere, and there- 
fore waterless, the visible surface of the planet may be looked 
upon, as Mr. Lowell remarks, as “‘ one vast desert.” 

It may be remarked that M. Leo Brenner, who has also made 
some recent observations of this planet’s surface markings, has, 
in a recent number of the Astr. Nach., come to a somewhat 
different conclusion. The spots, he says, are remarkably clear, 
and a comparison of drawings has indicated that the period of 
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rotation of the planet is comprised between thirty-three and | 


thirty-five hours, or in the mean thirty-four hours. It does not 
appear to be possible to admit a duration of eighty-eight days 
for the rotation period. 


Nova Avric.e.—Prof. W. W. Campbell publishes some 
spectroscopic notes in the Astrophysical Fournal (No. 4, vol. v.), 


among which are some relative to the new star that appeared in | 


1892 in Auriga. The observed intensities of six of the prin- 
cipal bright lines up to October 6, 1896, were as follows : 


Hy A4360 HB Agg60 Aso10 A5750 

1892 Aug. and Seyt. o'l 0's I 3 10 I 
1894 May 8 or! 0'3 I 3 10 o'4 
1894 Sept. 7 O'l o'2 I s 10 o'4 
1894 Nov. 28 o'l o'l I 3 10 o'3 
1896 Aug. 15 — - I 3 10 o'l 
1896 Oct. 6 _ _— [ 3 10 ov! 
It will be noticed that the bright lines 4360 and 5750 have 


gradually diminished in intensity, the latter being scarcely visible 
at the last observation. These lines, it may be remarked, 
were strong in the Nova, but faint in the old nebulae. Their 
gradual disappearance indicates that the return of this Nova to 
the nebula stage has been reached, ‘‘it is now of the ordinary 
type of nebular spectrum, save that the lines remain broad, as 
they have always been described.” When the question as to the 
actual visibility of the nebula after the spectroscopic evidence of 
its truly nebular character came to be inquired into, several 
observers found that its appearance was not like that of a star of 
the same magnitude ; while Prof. Barnard announced that the 
object was ‘really a bright nebula with a roth magnitude 
nucleus.” Prof. Campbell, estimating the magnitude of the 
Nova by comparing the length of its spectrum with that of a 
star of equal magnitude, came to the conclusion that ‘‘ the focal 
image of Nova Aurigz is stellar.” 


THE SIMPLON TUNNEL. 

“HE project of a tunnel through the Simplon has been so 

- much discussed and so frequently abandoned, that one 
might almost doubt whether the scheme last suggested will ulti- 
mately prove effective. But the present plan has been brought 
to a more forward stage than on any previous occasion ; the 
requirements of interested Governments have been met, the 
pecuniary difficulties seem to have been overcome, and, finally, 
contracts have been signed with an eminent firm of engineers, 
Whose name is a guarantee that what is undertaken will be per- 
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formed. We may, therefore, confidently expect in a short time 
to hear that this arduous work has been commenced ; and it is 
scarcely premature to glance at the various problems, physical, 
mechanical and economical, that have had to be solved, or to 
express a hope that the solutions which have been offered, based 
as they are on varied experience, will prove adequate to cope 
with the many difficulties that will arise. 

The economical problem can be easily dismissed. The advan- 
tages of the Simplon route are so patent, that the perforation of 
the mountain was suggested in the early days of railway enter- 
prise, at a time when the difficulties that the Alps presented to 
continuous traffic were more fully apprehended than were the 
means by which those difficulties were to be surmounted. It is 
a very easy thing to put down on paper the number of miles that 
separate, say, London from Brindisi, and show that the train 
mileage is less by way of Simplon than either by Mont Cenis or 
Saint Gothard ; and yet both these routes have been opened to 
traffic before the most advantageous line has been begun. If 
we select some station, as Plaisance, on the eastern side of the 
Alps, and directly on the Brindisi route, we have the following, 
distances, according to the course followed :— 


From London, Calais, Paris, Cezzs to Plaisance, 
1438 km. = 894 miles. 

From London, Calais, Bale, Gothard to Plaisance, 
1375 km. = 854 miles. 

From London, Calais, Reims, Szzf/on to Plaisance, 
1253 km. = 779 miles. 


But this saving of distance, amounting as it does to neat 
8 per cent., does not express the whole of the advantag 
that a route through the Simplon would offer. This last tunn 
being at a much less elevation above the sea-level than eithe 
of the others, the speed of the trains would be greater, and n 
special precautions needed to ensure the safety in passing ov 
inclines rather steeper than are usually experienced on frictio 
railways. 


The maximum height of the Simplon tunnel is 706 m. 
- Gothard me TENE as 
7 ” * Mont Cenis ,, 1905. +s 
The Arlberg railway is the highest of all, being 1311 m. 


” %” 


To balance the economy of distance and small altitude, we 
have to consider the length of tunnelling necessary, and unfor- 
tunately the length required is in the inverse proportion to the 
conveniences of the route. The first-made tunnel, that of 
Mont Cenis, is 12,849 m. long, the Gothard 14,984 m., 
while that of the Simpion is computed at 19,731 m., so that 
the ratio of the first is to the third as 2 : 3. 

The geological conditions have been well studied, and it will 
be interesting to compare the forecast framed from an examina- 
tion of the external appearance of the mountain with the char- 
acter and extent of the rocks actually encountered. On the south 
side, for a distance of about four miles, the principal rocks will 
be clay and mica slate with gneiss. In the central portion, ex- 
tending over something like six miles, the boring tool will have 
to work its way through gneiss, alternating with mica schist, 
and limestone. On the northern side, towards the Rhone, slate 
and beds of gypsum will form the principal constituents ; and 
here, though the rocks may not be so hard as in the centre of 
the mountain, greater difficulty is anticipated owing to the ex- 
tretife precaution that will have to be taken in protecting the 
sides of the tunnel. The direction given to the perforation will 
make the axis of the tunnel practically perpendicular to the 
various seams. 

If the extent and hardness of the rock were the only physical 
difficulties with which the engineers had to contend, doubtless 
the boring would have been attempted long since ; but another, 
and a greater obstacle has to be overcome in the temperature 
of the rocks themselves. To excavate under a mountain is to 
some extent comparable with sinking a mine ; and recalling the 
comparatively low altitude at which the tunnel is to be con- 
structed, and the consequent height to which Monte Leone 
will tower above it (more than 2000 m.), it is evident that a 
pretty deep mine is contemplated. We are going to learn 
something of the internal heat of the earth at a considerable 
distance from the surface. One can make a pretty shrewd guess 
at what these temperatures will be, from previous experience 
in the Cenis and Gothard tunnels; and evidently the advan- 
tage of keeping the tunnel nearer to the sea-level, which will 
facilitate traffic, isaccompanied with the disadvantage of having 
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a greater mass overhead, and consequently greater heat. In the 
case of the Gothard, an increase of depth of 44 m. occasioned a 
rise in the temperature of 1° C. On this hypothesis, which is 
of course rough and approximate, in the middle of the work the 
thermometer will read about 40° C. In the Cenisthe maximum 
temperature reached was 29° C.; but the workmen had to 
submit to this temperature for a short time only. In the 
Gothard the temperature of 31° C. had to be contended with for 
a long distance, and the sufierings were proportionately severe. 
Anemia and kindred diseases played havoc with the work- 
people. Some 60 per cent. of the workers, it is reckoned, 
were attacked ; and to prevent a similar disaster in the present 
undertaking, another set of problems, dealing with ventilation 
and sanitation, had to be considered as part of the entire 
mechanical difficulties that present themselves. 

The lines along which the main engineering problem has been 
solved are tolerably well known. The scheme contemplates the 
construction of two parallel tunnels, whose axes will be 
separated ly 17 metres, These two parallel roads will be con- 
nected at regular intervals by transversal galleries leading from 
one to the other, capable of being closed at will by air-tight 
doors. Only one of the main tunnels will at present receive its 
final dimensions, and be fully finished for traffic. The breadth 
will be 5 m., and the height above the sleepers 55 m. These 
dimensions will permit only a single line of rails to be laid, and 
provision is made in the middle of the tunnel for a siding 400 
m. long, so that two trains may pass in opposite directions. 
The object of the second tunnel, which will have a section of 
eight square metres, is mainly to ensure sufficient ventilation, 
and, indeed, to make the work in the main gallery possible. It 
was this ingenious thought, of carrying along simultaneously the 
two galleries, which has brought the perforation of the Simplon 


within the range of possibilities. This suggestion is due to 
Herr Brandt, of the firm with whom the contract has been 


placed, The distinguishing feature of this proposal is that it 
will ensure a current of air passing through the entire system of 
the tunnels. Evidently, if ventilating apparatus be placed at the 
entrance of either gallery, a current of air can be forced through 
one tunnel, through the transverse gallery at the end of the 
working (all the intermediate openings being closed), and out 
through the other tunnel. If it be objected that the construc- 
tion of the second gallery is a very expensive method of sup- 
plying fresh air to the workpeople, the answer is that, without 
some such means, the perforation is found to be impracticable. 
But the expense is not so great as it seems, because the second 
gallery can at no very great additional cost be made available 
for traffic when this increases to such an extent as to make the 
single line first laid insufficient. It is proposed to supply 
through this supplementary tunnel 50 cb.m, of air per second, 
by means of a current moving with the velocity of 13 miles an 
hour. Such a supply is far in advance of the quantity available 
at the Saint Gothard workings, and is to some extent founded 
on the amount that is found necessary to ventilate the Mersey 
tunnel. In this latter case the sup ply of fresh air, which no 
one who has made the journey from Birkenhead to Liverpool 
would say is excessive, is, it is true, four times greater than 
the quantity that will be pumped into the Simplon passage ; 
but the number of trains that pass in a day is ‘considerably 
more, under the Mersey, than will be the case in the Simplon 
passage. Such a current may, therefore, be sufficient for 
the workmen, and will certainly tend to reduce the high 
temperature ; but the engineers will not trust to this means 
alone, to make the interior of the cutting endurable.  Re- 
course will be had to the distribution, throughout the workings, 
of fine water-dust under considerable pressure. If the 
water, as it is hoped, can be delivered at the rock face at a 
temperature of 12° C., it can be employed with the happiest 
effect. Experiments made at Winterthur, before a committee 
of experts, proved that an air temperature of 40°—50° C. could 
be lowered to 15° by employing a water-dust of 12° C. under a 
pressure of five and a half atmospheres. When higher pressures 
are available a still more marked result is produced, and the 
abundant supply of water at both ends of the tunnel will permit 
this method to be tried under very favourable circumstances. 
This large supply of water, from the Rhone on the north side, 
and from Italian streams on the south, very fortunately permits 
the use of hydraulic machinery as a means of economically 
working the boring apparatus. In other works of similar 
character, compressed air has been the agent employed, against 
the use of which some objections have heen urge], We have 
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here, therefore, the means of comparing the efficiency of the 
two methods, both in the operation of cutting theough the hard 
gneiss rock, and the effect on the health of the operators, on 
whom the esc ape of the compressed air is said to work dis- 
advantageously. On the Arlberg, the natural surroundins gs of 
which are comparable with those to be met on the Simp ‘lon, the 
srandt hydraulic perforating machine has given great satisfac- 
tion. It is contended by its supporters that, in a work of such 
magnitude, where the power has to be supplied from a great dis- 
tance, that hydraulic transmission is to be preferred to all other, 
because with it the loss of force is the least. From actual ex- 
periment on gneiss rock, it has been shown that a perforation 
1 m. deep and 70 mm. diameter can be bored in 12 to 25 
minutes, and that consequently a daily advance of 5°85 m. can 
be reckoned upon. That M. Brandt has the greatest confidence 
in his invention and in his methods is shown by the fact that, 
in the contract which he has signed, he is willing to submit to a 
fine of 5000 francs a day in case the work is not completed in 
the five and ahalf years he allows himself. The total cost of 
the entire construction ts computed at less than 3,000,000/. 
It is interesting to compare the rate of progress and cost of c 








con- 
struction of the three tunnels which will compete for the Trans 
Alpine traffic. In the case of the Mont Cenis tunnel, which 


represents the state of mechanical science some thirty years 
since, a year, approximately, was required to complete each 
kilometre at a cost of six millions of francs. ‘The Saint 
Gothard, about ten years later in date, proceeded twice as 
rapidly, while the cost of construction dropped to four million 
francs per kilometre. Herr Brandt, however, proposes to com- 
plete four kilometres per annum, at the same time reducing 
the expense per kilometre to one half that of the earliest tunnel. 


One may well wish that this sanguine estimate will be justified. 


ON THE COLOUR AND COLOUR-PATTERNS 
OF MOTHS AND BUTTERFLIES. 

\ PAPER by Mr. Alfred Goldsborough Mayer, on ‘‘ The 
é Colour and Colour-Patterns of Moths and Butterflies” 
(Proceedings of the Boston Society of Natural History, vol. 
xxvii. No. 14, pp. 243-330, March 1897), is a rather elaborate 
oe er of a subject which has lately attracted much attention; 
but though Mr. Mayer has made some interesting experiments 
and observations, his results are neither so novel nor so im- 
portant as he claims them to be. One of the most interesting 
parts of the paper is the account of the development of wing- 
colours during the pupal state, a summary being given of 
previous researches, supplemented by a series of new “observa- 
tions on common species of American moths and butterflies. 
The result arrived at is, that the wings are at first transparent, 
then white, then drab or dusky yellow, while all the purer and 
brighter colours arise later on. This is what might be expected 
from the general distribution of colour in lepidopter US insects, 
and has been indicated by Dr. Dixie and other 
probable. P 

Some ingenious experiments were made for the purpose of 
ascertaining whether the wing-scales were of any use in giving 
a greater hold on the air. The wings, with and without scales, 
were attached to a delicate. pendulum, but no measurable 
difference in air-friction was found. Neither do the scales per- 
ceptibly strengthen the wings, hence it was concluded that they 
have been developec l solely as colour- produc ing organs of use to 
the various species. 

A considerable space is devoted to the development of | 
colour-patterns of the Danaoid and Arcreoid Heliconide per 
the phenomena of mimicry. These are illustrated by four 
coloured plates intended to show the markings of a large 
number of species. These plates do not represent the insects 
themselves, but are ‘projected by Keeler’s method” o1 
rectangles of uniform size, which are supposed to afford more 
accurate means of comparison. This will seem to most 
naturalists to be a great mistake. It not only renders the 
patterns of the most familiar species almost unrecognisable, but 
it introduces many possibilities of error in the process of pro 
jection which even a comparison with the species represented 
may not enable us to detect. In the case of mimicking species 
it has the further disadvantage of obscuring differences of out 
line, and by irregular distortion giving undue prominence t0 
what may be very slight differences in the actual species. In 
many mimicking species there is a wonderful similarity o! 
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weneral effect combined with considerable differences of detail, 
ard by the process of ‘* projection” these differences of detail 
may be exaggerated while the general similarity is obscured. 
While accepting Fritz Miiller’s expianation of the mimicry of 
protected species by each other, and as also affording the only 
intelligible reason for there being only two types of colour- 
pattern in the whole 400 species of the Danaoid Heliconidz, he 
says that ‘‘ unfortunately no drect experiments have been made 
on the feeding habits of young South American birds.” But in 
view of the careful experiments of Prof. Lloyd Morgan on a 
variety of young birds this is hardly necessary, as it is proved 
that they have in no case any instinctive knowledge of what is 
edible or distasteful, while they acquire the knowledge by ex- 
perience with extreme 1apidity. Like many other writers on 
the subject who have recently criticised and rejected the theory 
of warning colours as indicating inedibility, Mr. Mayer does 
not distinguish between the /adztua/ and the only occastonal 
enemies of protected insects. Thus he refers to the experiments 
of Beddard, showing that toads will eat any insects whatever ; 
but it is quite certain that toads are not very dangerous enemies 
to either butterflies or their larvce, nor probably are marmosets, 
which are also general feeders. There is quite sufficient evidence 
to show that insects with warning colours are rejected by most 
insectivorous birds and lizards, which are certainly the most 
general and most dangerous devourers of insects both in the 
larva and winged state, and these facts, taken in conjunction 
with the experiments of Prof. Lloyd Morgan, afford a firm 
foundation for the whole theory of warning colours and 
mimicry. x & WW 


THE PRIMATE BRAIN} 

"THE comparative study of the convolutions of the brain sur- 

face in man, apes and monkeys, may be said to have been 
founded by Gratiolet, who mapped out the fissures in the lower 
monkeys, traced the patterns upwards through the apes to man, 
and invented a system of names for the convolutions. In recent 
years this study has received impulse from two distinct causes : 
on the one hand, the greater opportunity of examining the 
brains of the higher apes; and, on the other, the attempt to 
locate in the convolutions definite functions has led to experi- 
ments being conducted, by physiologists and psychologists, upon 
the brains of monkeys. A great variation in the convolutions of 
species of monkeys and of apes has been thereby shown to exist, 
and more accurate data have been rendered available for a true 
morphological comparison with those of man ; and although the 
subject has, toa very great extent, been attacked from a physio- 
logical standpoint, yet the morphology of the convolutions has 
received increased attention during the past few years, notably 
at the hands of Dr. Cunningham, whose careful and extended 
work on this subject covers a good deal of the ground opened 
up in the present memoir, which deserves a place alongside that 
of the Dublin anatomist. 

The publication of Dr. Parker’s work, which was communi- 
cated verbally, to the Academy of Philadelphia, as long ago as 
1890, has been delayed till last year, owing to a variety of cir- 
‘umstances—amongst others, the death of the author in 1892. 
After an introduction dealing with the scope and aim of the 
memoir, there follows an interesting historical survey of the ob- 
servations and opinions of the chief writers on the subject. The 
uuthor then tabulates the names of the fissures and convolutions 
applied to the human brain, with their synonyms as employed 
by each author. This table will be of considerable value to 
students of the subject, as will be the historical survey. 

How are these convolutions and furrows on the surface of the 
brain brought about ? What is the cause of the gyrencephalous 
ondition ? This is stilla matter of controversy. To this question 
two chief, but opposing answers have been suggested, each sup 
porte d by equally competent authorities. The one school looks on 
these convolutions as due to the effect of pressure of the slowly 
g¢ skull on the more rapidly growing brain. The opposite 
school believe the cause to be innate—that is to say, the convo- 
tions owe their origin to differential growth in certain 
lefinite regions of the brain surface itself. Dr. Parker combines 




















these two opposing views: believing that certain ‘‘ fundamental 
' ** Morphology of the Cerebral Convolutions, with special reference t 
the Order of Primates. By Andrew J. Parker, M.D. Journ. Acad. Nat 
Sct. Philadelphia, 2nd vol. x , 1806, pp. 247 to 362; with fifteen plat 
Several figures in the text. 
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fissures” are produced by mechanical causes, whilst others owe 
their origin to morphological processes of growth in the brain 
substance ; the fissures, of course, representing lines of retarded 
growth. During early development, it is the brain which modi- 
fies the shape and structure of the skull, rather than the reverse ; 
ultimately, as the skull grows more rigid, its influence is shown 
in the increasing tortuosities of the folds. 

The development of the human brain is traced out, so far as is 
necessary to explain the author’s views, and the various stages are 
compared with the adult brain of monkeys. At the age of three 
months the fcetal human brain consists of three lobes, which he 
terms the ‘‘ occipito-frontal,” ** occipito-temporal,” and occi- 
pital.” It does not immediately appear evident why the author 
employs compound names for the two former lobes, unless it be 
to insist as strongly as possible upon the fact that there is no 
such thing as ‘‘ parietal lobe,” at any rate as a morphological 
equivalent of the others. The ‘‘ island of Reil” is not homo- 
logous with a ‘‘ lobe,” but is developed at the bottom of a de 
pressed area, the fossa sy/viz. Each of the three lobes contains 
a portion of the lateral ventricle ; each will exhibit a similar, and 
symmetrical series of furrows. He points out here, as else- 
where, that the ‘‘ occipital” lobe, developed as it is round the 
posterior cornu of the lateral ventricle, is peculiar to the Primates. 

During the third month a certain number of ‘‘ temporary 
furrows” make their appearance on the surface of the hemi- 
spheres ; they radiate from the region of the sylvian fossa, and 
when viewed from the mesial surface, lines drawn through all 
but those in the occipital lobe meet at a centre which lies in the 
cerebral peduncle: and the angle included between any two 
neighbouring lines is constantly 60°, or thereabouts. This fact 
he makes use of in considering the causes concerned with the 
production of these fissures, which he attributes to pressure 
between brain and skull. 

But, as is well known, these temporary fissures disappear, and 
the brain again becomes smooth for a short time at about the 
fifth month ; and he lays great stress on this smooth brain, with 
its three lobes, a sylvian fissure, a calcarine fissure, and ‘* mesial 
arched fissure.” The author regards this stage as the funda- 
mental plan of the Primate brain ; indeed, this is essentially the 
marmoset’s brain enlarged. Later on, new fissures appear, and 
he recognises, in addition to the (1) fundamental or primary fis- 
sures, just mentioned, the (2) secondary fissures, (3) sulci of 
Pansch, mere vegetative repetitions of (2); (4) sulculi, which 
are inconstant, and (5) rami, which are the branches of (2) or 
(3). The mesial arched fissure gives rise to the callosal and 
the hippocampal fissures ; each of which, with the calcarine, is 
similarly related to one of the three primary lobes. 

The occipital lobe next becomes definitely marked off from 
the rest by two fissures, a dorsal and a ventral, constituting 
the ‘* primary occipital arch.” The dorsal one is the ‘* parieto- 
occipital” or ‘* perpendicular fissure” of monkeys. The 
mesial ends of these are symmetrical with regard to the cal- 
carine. These fissures, again, are regarded as being due to 
pressure. 

This ‘stage represents the characteristic Simian brain (in- 
cluding that of man). 

Parker disagrees with the usual view, that the fissure o/ 
Kolando is a primary fissure; nevertheless, it is certainly 
characteristic of the primate brain, for it occurs in no other 
order. He explains the fissure in an ingenious manner, ly 
reference toa lemur’s brain, in which there are two longitudinal 
fissures extending alon~ the fronto-occipital lobe; a part of the 
upper one is supposed to become vertical. But no ontogenetic 
evidence is forthcoming for this view, which would lead us back 
readily to the condition of a carnivore’s brain. 

It is impossible to give briefly his many interesting sugges- 
tions as to the homologues of the frontal and parietal con 
volutions ; but special interest will be taken in his account of 
the occipital convolutions, for these have always troubled 
anatomists, who have until recently regarded them as bcing 
more or less irregularly arranged, and consequently have 
neglected them. Parker endeavours to show that they can be 
reduced to order, especially if the development of the * plis de 
passage” or ‘‘annectant gyri” be taken into account. These 
rise up, as I have shown in discussing the brain of the chim- 
panzee ‘*Sally,” and as others have also shown, from the 
bottom of fissures; so that in one brain they may be hidden, in 
another they come to the surface and divide single fissures into 
two. Parker says: ‘‘ The typical fissures represent the lines of 
least resistance to the differential action of the pressure forces. 
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. . .« As development proceeds, and the skull begins to assume a | gravitating bodies in space, and, taking eve ryt hing into c 

more fixed and rigid shape, new conditions and relations of the | sideration, it is quite surprising what good results were 


growth forces take place, as a result of which those portions of 


the cerebral surface lying in the depths of some of the fissures, 
originally produced by depression, are placed under new dy- 
namical conditions ; instead of being situated as formerly along 
the lines of resolution of greatest pressure and least resistance, 
they become centres of relatively greatest growth force as com- 
pared with the resolution of pressure forces.’’ Ilence they rise 
up as annectant gyri. To these interesting, and at one time 
puzzling, features he devotes some pages. 

He gives a very brief, and second-hand, account of the con- 
volutions in Carnivora and Ungulata, rightly insisting that it is 
impossible to homologise these fissures, one by one, with those 
of Primates’ brains ; for, even between ungulate and carnivore, 
it is only possible to compare groups of fissures. This fact is 
gradually becoming more and more fully recognised ; and in 
mounting a series of brains for the Oxford Museum, I have pur- 
posely indicated the fissures in the ungulate, for example, and 
the Primate brain, by means of entirely different sets of colours. 
There is a type of convolution for each order, these types being 
derived, not one from another, but independently for a smooth- 
brained condition ; a view which accords with paleontological 
evidence. Nevertheless, there is more community between the 
Ungulata and the Carnivora, in this matter, than between other 
groups. 

Finally, the author discusses the ‘‘ Mechanics of the for- 
mation of cerebral fissures,” and brings to bear on the subject 
(a) the theory of the formation of films in soap-bubbles, pro- 
pounded by Plateau ; and (4) the facts of surface tension as put 
forward by Maxwell. This part of the paper is illustrated by 
numerous formule and diagrams ; but I imagine most anatomists 
will pass these by. If for surface tension of films we substitute 
the pressure forces produced by cerebral swellings aggregating 
round certain centres, then the peripheries, meeting each other 
within a confined space, produce the lines of fissuration. 

The memoir, interesting as it is, would have been rendered 
more valuable by the addition of a bibliography ; references are, 
indeed, given here and there in footnotes, but they are scarcely 
worthy of the work. 

The figures, again, copied as many ae! them are from various 
sources, are variously lettered ; there S practically no ‘‘ ex 
planation ” of plates, ‘and some of the Prot which are mere 
outline drawings without shading, represent the brain in oblique 
directions, which it is very difficult to follow, as no indication 

these directions is given in the list of figures. 


W. B. BENHAM. 


LECTURE-ROOM DEMONSTRATION OF 
ORBITS OF BODIES UNDER THE 
OF A CENTRAL ATTRACTION: 

NOt remembering to have seen any attempt to show ex- 

perimentally in the lecture-room the motion of bodies 
acted on bya central attractive force varying inversely as the 
square of the distance in elliptic, parabolic and hyperbolic orbits, 
I have made a few experiments with a view of determining 
how well these curves could be imitated by the motion of a 
small steel ball around a magnetic pole. The results were so 
good that I feel warranted in making them known, and believe 
that the experiment may be found useful in making more 


cheerful that portion of the course usually rather destitute of 


pyrotechnics. 

The apparatus used was very simple, consisting of a circular 
glass plate about 40 cm. in diameter, with a small hole in the 
centre, through which projected the somewhat conical pole- 
piece of a large electro-magnet (Fig. 1). The surface of the 
plate was smoked, and it was made level as nearly as possible, 
the axis of the magnet being of course vertical. 

A small, highly-polished ball of steel about 5 mm. in diameter 
(from a bicycle bearing), when projected across the plate, traced 
its path in the soot, and left a permanent record of its motion, 

Under these conditions gravity exerts no direct influence on 
the motion, and we have only the initial velocity and the central 
attractive force to deal with, together with the loss of velocity 
due to friction. There are several other circumstances which 


ACTION 








obtained. 

The ball was blown out of a short piece of glass tubir ig held 
in the plane of the plate with varying initial velocities, and 
curved orbits obtained, which were, at least, 
the ellipse parabola and hyperbola. 

Fig. 2 is a photograph of a plate showing all three forms, 
the white spot in the centre being the hole occupied by the 
magnet pole ; the arrows indicate the direction of the motion. 

No. I was produced with low initial velocity, and jis a 
very fair represention of an ellipse, with the attractive force in 


good imitations ot 





jFic. 1. 


one focus. The loss of velocity due to friction caused the ball 
to ** fall into the sun” after completing one revolution, 
year’s existence of the system. 

On another trial an ellipse (sfzva?Z, strictly speaking) was ob- 
tained that was almost re-entering, the miss being not more 
than a couple of millimetres, while in the one figured it was 
nearly a centimetre. 

The right-hand branch of No. 2 resembles a_ parabola, 
and was produced by a somewhat higher initial velocity. It 
will be noticed that the ball moved to its perihelion = 
in a path rather like a hyperbola, and on rounding the pole, 
velocity having been diminished somewhat, moved off in 


1 one 





Fic. 2. 


It would be more exact, probably, i. we c: illed this 
eccentricity, since the conditions 
a parabolic orbit would be difficult 


parabola. 
curve an ellipse of great 
governing the formation of 
even to approximate. 

No. 3 and 4 are hyperbole, produced by 
velocities. 

None of the orbits shown in the figure are 
that have been obtained by accident on other 
very difficult to make a plate showing all three 
only four or five trials, as the velocity has to be nicely 


still higher initial 


as perfect as some 
plates. It is 
forms with 


adjusted ; 


make the conditions unlike those existing in the case of two | consequent tly, the curves shown in the figure must not be taken 


' Reprinted from the ?Aysical Review, with supplementary note by the 


auth 
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as samples of the best that can be produced by a large number 


of trials. 
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la is, of course, the easiest to produce, and the 
most difficult. Some device for regulating the 
ity and aim would be conducive to more uniform 





of the steel ball is apt to give trouble, and I 
some repulsion orbits where the ball turns back 
hing the centre, which are very pretty, but not de- 
! is trying to illustrate central attraction. Soft 
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iron balls would be preferable to steel on this account ; but they 
are not on the market, so far as I know, and the others answer 
the purpose well enough. 

[Supplementary Note.—With a very powerful Rhumkorff 
magnet, belonging to the Massachusetts Institute of Technology, 
I have caused the ball to gyrate in a vertical plane about the 
poles, notwithstanding the perturbating influence of gravity. 
This elimination of the supporting plane makes the conditions 
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a little more like those existing in the case of plantetary bodies 
moving in space ; but the motion is so rapid that it is difficult 
to see the form of the curve, and no permanent record is left : 

oreover, the curves are distorted by the downward pull of 
gravity. 

lhe two conical pole-pieces of the magnet were brought close 
together, creating a very intense field, and the ball was dropped 
from elevations varying from six inches to a couple of feet at | 


NO. 1435, VOL. 55] 


NATURE San 


different distances from the vertical plane joining the poles. 
Usually the ball flies either directly to the poles, or moves in a 
path similar to some one of those shown in Fig. 3 (the pole 
being seen ead on); but on several occasions I have succeeded 
incvusing it to perform two or three complete revolutions, as 
shown roughly in Fig. 4. } Rk. Wo Woop, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Mr. Sidney Colvin has been appointed by the 
Council of the Senate a Trustee of the British Institution 
Scholarship Fund, in the room of the late Prof. Middleton. 

The subject for the Adams Prize for 1899 is ‘‘ The Theory of 
the Aberration of Light.” The prize is open to all graduates 
of the University. Essays must be sent to the Vice-Chancellor 
by December 16, 1898. The value of the prize is about 200/. 

Sixteen candidates have passed the examination in Sanitary 
Science, and will receive the University’s diploma in Public 
Health. 

The annual prize for an essay on an archzeological subject 
offered by Newnham College has been this year awarded to Miss 
R. E, White (first class, Classical Tripos, 1895); the subject 
was ‘* Women in Egypt under the Ptolemies.” 

It is understood that the syndicate on degrees for women, 
whose report was referred back to them for reconsideration, have 
agreed to adhere to their recommendations. The voting on the 
scheme in the Senate is expected to take place about May 20. 
An active canvass for and against their proposals is being con- 
ducted by Committees in Cambridge and London. 


Ir has been decided to transfer the administration of the 
grants to schools in Scotland for science and art to the Scotch 
Education Department. The details of the transfer will be a 
matter of departmental arrangement. 


THE Legislature of the State of New York has passed a Bill 
authorising the appropriation by New York City of two and a 
half million dollars for the purpose of erecting the new public 
library to be built on the corner of Fifth Avenue and West 
Forty-second Street, and the Mayor has approved the Bill ; so 
that the city is pledged to execute the work. 

Tue following gifts and grants to educational instituuions in 
the United States are announced in Sczence The Sheffield 
Scientific School of Yale University receives 25,000 dollars by 
the will of Mrs. Sarah Van Nostrand.—The department of 
natural history of Vassar College will receive about 25,000 
dollars through the settlement of the will of the late Jacob P. 
Giraud.—A Bill before the Texas Senate appropriates for the 


| State University 35,000 dollars for 1897 and 85,000 dollars for 


1898, and in addition 42,000 dollars annually for the medical 
department. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, April 8.—‘‘The Production of X-Rays of 
Different Penetrative Values.” By A. A. C. Swinton. Com- 
municated by Lord Kelvin. Received March 24. 

If the X-rays coming from a focus tube of the ordinary type 
be observed with a fluorescent screen during the process of 
exhaustion, the penetrative value of the rays is found to change 
as the exhaustion proceeds.” At less than a certain degree of 
vacuum, no X-rays are produced. As the vacuum increases, 
X-rays commence to show themselves, but of a quality that will 
do little more than penetrate the backing of the screen. At 
higher vacua the rays become more penetrative, and show the 
shadow of the bones of the hand. The point is next reached 
when the flesh of the hand is very transparent, while the bones 
are still quite opaque. At higher vacua than this, the bones 
become more and more transparent, till at length, at the very 
highest vacuum at which the discharge will pass, the bones 
become nearly as transparent as the flesh, while the whole hand 


| throws but a very faint shadow on the screen. 


Similar effects can be produced with a constant vacuum by 
gradually increasing the power of the Rhumkorff coil, or by 
varying the resistance of the tube by means of a magnetic field, 
the X-rays being most penetrative with great electrical power 
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and high resistance in the tube, and least penetrative with low 
electrical power and low resistance. 

The author has further found that it is possible to vary the 
penetrative value of the X-rays produced by a focus tube, by 
simply altering the distance between the kathode and anti- 
kathode. 

Fig. 1 shows such a tube, in which the anti-kathode B of 
aluminium, faced with platinum, is connected to the anode 
terminal by a sliding steel rod, so that it can be moved along 
the axis of the tube; and the distance between the kathode C 
and the anti-kathode B varied from 1 to 3 inches. With such 
a tube, exhausted so as to give X-rays of medium penetrative 
value, with the anti-kathode midway between its two extreme 
positions, if the anti-kathode be now placed nearer to the 














kathode, the X-rays immediately become of a higher pene- 
trative value, just as though the vacuum had been increased ; 
while again, when the anti-kathode is moved in the opposite 
direction, and placed at a greater distance from the kathode, the 
X-rays become less penetrative, and similar to those produced 
at a lower vacuum. In this way, without varying the vacuum, 
the penetrative value of the X-rays can be increased or decreased 
within limits, as desired. 

Again, the author has found that the penetrative value of the 
X-rays can be altered by employing kathodes of different 
diameters. In the tube shown in Fig. 2, there are two 
kathodes, C and C’, both focussing upon opposite sides of the 
same anti-kathode B. The kathodes are of dissimilar diameter, 
C’ being about twice the diameter of C. Ifa tube of this type 
be exhausted to the degree necessary to give rays of medium 





penetrative value with the smaller kathode, and the connections 
are then altered so as to bring the larger kathode into operation, 
the X-rays are immediately found to have become of very low 
penetrative value. If the vacuum be then increased so that, 
with the larger kathode in use, X-rays of medium penetrative 
value are obtained, it wili then be found that with the smaller 
kathode X-rays of much higher penetrative value are pro- 
duced. 

In all the above-mentioned experiments the author has found 
that the conditions which produce X-rays of high penetrative 
value are also the conditions that produce a considerable 
potential difference between the anode and kathode portions 
of the tube, and at the same time a high electrical excitation 
of the kathode. 

On the assumption that kathode rays consist of negatively 
charged molecules that are repelled from the similarly electrified 
kathode, with an initial velocity that depends upon the degree 
of electrical excitation of the kathode, the conditions which, as 
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above mentioned, produce X-rays of high penetrative value, 
are those that would conduce to a high average velocity of the 
molecules at the moment at which they strike the anti-k athode, 
and at the same time toa high average difference of potential 
between the travelling molecules and the anti-kathode at the 
moment of impact. Conversely the conditions which produce 
X-rays of low penetrative value, are such as would conduce to a 
lower average velocity of the molecules, and to a less difference 
of potential between the latter and the anti-kathode. 

Further, since some molecules will strike the anti-kathode 
at higher velocities and in a more highly-charged state than 
others, the same hypothesis will account for X-rays being more 
or less hydrogenous under all conditions. 

Finally, it appears that the penetrative value, as distinct from 
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the quantity of X-rays, is independent of the material of which 
the anti-kathode surface is made. The author has made experi- 
ments with tubes fitted with anti-kathodes of aluminium, iron, 
copper, silver, and platinum, and finds that though the metals 
of high atomic weight form the most efficient anti-kathodes, 
and give a greater quantity of X-rays, as measured by photo- 
graphic action, or by the brightness of a flurorescent screen, all 
these metals appear to give X-rays of the same penetrative valuc 
under similar conditions 


** Condensation of Water Vapour in the presence of Dust-free 
Air and other Gases.” By C. T. R. Wilson, M. A., Clerk-Maxwell 
Student in the University of Cambridge. Received March 15. 

The apparatus used enabled an exceedingly rapid expansion 
of any desired amount to be effected. The following is a sum- 
mary of the results obtained. 

If air, initially saturated and free’ from foreign nuclei, be 
allowed to expand suddenly, a rainlike condensation results if 
the ratio of the final to the initial volume 7,/7, exceeds 1°252 ; 


no condensation taking place except on the walls of the vessel 


with smaller expansions. 

The number of the drops produced remains small if 7/7, does 
not exceed 1°37. Beyond this point the number increases at an 
exceedingly rapid rate with increasing expansion, the cloudlike 
condensation which then results showing colour phenomena of a 
very definite kind. 

In the presence of air, oxygen, nitrogen, or carbonic acid, 
rainlike condensation results when the expansion is sufficient to 
cause the supersaturation to exceed a certain limit amounting 
when the final temperature is — 6° C. to between 4°2 and 4°4, and 
diminishing with rising temperature. 

By the supersaturation is here’ meant the ratio of the actual 
density of the vapour when the expansion has just been com- 
pleted, and the minimum temperature thas, therefore, been 
reached to the density of the vapour in equilibrium over a flat 
surface of water at that temperature. 

The condensation is clouclike in the presence of any of these 
gases or of hydrogen, when the expansion is sufficient to cause 
the supersaturation to exceed a certain value, amounting, when 
the final temperature is — 16° C. to about 7°9. 

When the supersaturation reached lies between these limits 
rainlike condensation results in all these gases, except hydrogen, 
in which scarcely any trace of condensation is seen when the 
supersaturation is even slightly below 7°9. 

A statement of the effect of the Rontgen rays on condensation 
in the presence of air has already been published. They cause 
a great increase in the number of the drops produced, the mint- 
mum expansion required to cause condensation being, however, 
unaltered. When hydrogen is substituted for air their effect 1s 
similar, the nuclei introduced by the action of the rays requir 
ing the supersaturation to reach the same limit as is required for 
rainlike condensation in air, in order that condensation may take 
place upon them. 


Chemical Society, March 25.—Mr. A. G. Vernon Har- 
court, President, in the chair.—Prof. P. Frankland delivered 


the Pasteur Memorial Lecture (see p. 518). 
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March 31.—Anniversary Meeting.—Mr. A. G. Vernon Har- 
court, President in the chair.—The Longstaff medal was pre- 
sented to Prof. W. Ramsay, for the discovery of helium and for 
his share in the investigation of argon. After the reading of the 
President’s address, the ballot for the election of Officers and 
Council for the ensuing year was held. 

April 1.—Prof. Dewar, President, in the chair.—The fol- 
lowing papers were read :—The hydrolysis of perthiocyanic 
acid, by F. D. Chattaway and H. P. Stevens. Perthiocyanic 
acid is readily hydrolysed by water at 200° or by heating with 
strong sulphuric acid, thiourea, carbon oxysu!phide and sulphur 
being produced ; the thiourea found amongst the products of 
the action of strong sulphuric acid on potassium thiocyanate is 
certainly a product of hydrolysis of the perthiocyanic acid 
always produced in the reaction.—The composition of cooked 
fish, by Miss K. I. Williams. Determinations have been made 
of the constituents and heats of combustion of twenty-two 
species of fresh fish and five species of preserved fish and oysters 
after cooking. On the oxidation products of ay-dimethyl- 
a’-chloropyridine, by Miss E. Aston and J. N. Collie. On 
oxidising a@y-dimethyl-o’-chloropyridine with permanganate 
a-chloro-y-methyl-a’-pyridinecarboxylic acid and a-chloro-a- 
methyl-a’-pyridinecarboxylic acid are obtained. 

Geological Society, April 7.—Dr. Henry Hicks, F.R.S., 
President, in the chair.—After the election of Fellows, the 
President left the chair, which was taken by Prof. Bonney, 
F.R.S.—The following communications were read :—On the 
Morte siates and associated beds in North Devon and West 
Somerset (Part ii.), by Dr. Henry Hicks, F.R.S.; with 
descriptions of the fossils by the Rev. G. F. Whidborne. In 
the first part of this paper, read by the author before the 
Society in February 1896, he described the Morte slates as they 
occurred in North Devon, and the fossils found in them. In 
this, the second part, he referred mainly to the rocks classified 
as Morte slates in West Somerset. The author contended 
that the Morte slates which extend through the centre of North 
Devon and West Somerset from Morte Point to the north of 
Wiveliscombe, a length of about forty miles, are the oldest 
rocks in the area and formed an axis with newer rocks lying to 
the north and to the south. In the discussion which followed 
the reading of the paper, Mr. Etheridge said he could not agree 
with the author upon the important question at issue, either as 
to the stratigraphical or palzontological evidence afforded by 
the Morte slates justifying the assertion that they were “the 
oldest rocks in North Devon”; and he differed entirely from 
the author in the conclusions drawn, as based upon this 
assertion. Prof. Hughes thought that, taking the difference 
of sediment and other circumstances which tended to modify 
the distribution of life, no sufficient evidence had yet been 
offered to establish the author’s principal contention. Mr. Marr 
remarked that the author had established one of his main con- 
tentions, namely, that the apparent succession in North Devon 
was not the true one. The Rev. H. H. Winwood remarked 
that whatever difference may exist in the two views as to the 
stratigraphy of the North Devon beds, yet one fact was in- 
disputable, that the author had found fossils in the Morte slates 
which previous observers had failed to du. Mr. R. S. Herries 
said that he had been over part of the area with the author. He 
had not examined the south side, but he thought that on the 
north there could be no doubt that on stratigraphical grounds 
the Treborough slates belonged to a series entirely distinct from 
the beds immediately north of them. Dr. J. W. Gregory re- 
ferred only to the paleontological questions, and not to the 
Stratigraphical difficulties. He said the case for the Lower 
Devonian age of the fauna appeared, from the evidence quoted 
by the author, to rest on the Crypheus (as the author preferred 
to call it) /acinéatus. Dr. Hicks described this species as 
characteristically Lower Devonian; but it was commonest at 
the extreme top of the Lower Devonian, as in the Vichtian beds, 
where it was associated with Middle Devonian forms. Gosselet 
quoted it from the Eifelian (Middle Devonian), and asserted its 
occurrence in the Upper Devonian. Hence the speaker doubted 
whether it proved much. The author replied to the various 
criticisms, but held that they did not affect his conclusions. — 
The President then resumed the chair.—The glacio-marine drift 
of the Vale of Clwyd, by T. Mellard Reade. The local drift 
of the higher parts of the Vale of Clwyd is replaced by marine | 
(rit towards the mouth ; and it was the object of this paper to | 
give the results of a detailed examination of these marine drifts, 
rather than to explain the phenomena. The first part of the | 
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paper gave the results of an examination of the boulder-clay from 
Craig, west of Llandulas, to the Vale of Clwyd, south-east of 
Abergele. Mechanical analyses of the clays were given ; but 
the point of greatest interest was the occurrence of abundance 
of foraminifera, especially in the plastic brown and red boulder- 
clays, which often contain intensely striated erratics. Mr. 


| Strahan drew the attention of the author to Prof. Hughes's 
| exhaustive papers on the drifts of the Vale of Clwyd. The 


occurrence of foraminifera was to be expected in clay so similar 
to that of Cheshire, in which they had long since been recorded 
by Mr. Shone. Prof. Hughes said that he had laid pretty fully 
before the Society his views as to the origin and classification of 
the drifts of the Vale of Clwyd (Quart. Journ. Geol. Soc., 
vol. xliii., 1887, p. 73) ; and he gathered from the exposition of 
Mr. Mellard Reade’s recent observations in that area, that the 
foraminifera which he had obtained all occurred in the newer or 
St. Asaph drift. This had all the characteristics of the shore- 
deposits on that coast at the present day. 

Royal Meteorological Society, April 21.—Mr. E. 
Mawley, President, in the chair.—Mr. W. H. Dines read a 
paper on the relation between cold periods and anticyclonic 
conditions of weather in England during the winter. There 
seems to be a generally accepted belief that anticyclonic con- 
ditions during the winter are likely to be accompanied by excep- 
tional cold ; but, in so far as England is concerned, the author's 
observation has led him to the opposite conclusion, and he 
always expects a frost to break up as soon as the barometer gets 
much above 30°00 inches. To test the truth of this theory he 
tabulated the height of the barometer for all the cold periods 
during the three winter months of the fifty years 1841-90. Out 
of 74 frosts, he found that 16 only had a pressure exceeding 30°20 
inches, and the majority of these were of very short duration. 
Thirty-three, or less than half, had a pressure exceeding 30°00 
inches. Twenty-one had a pressure below 29°80 inches, and 
these included almost every frost in the period remarkable for 
its length or severity. —A paper by Mr. A. Lawrence Rotch, of 
the Blue Hill Observatory, Mass., was read, describing the use of 
kites at that observatory to obtain meteorological records in the 
upper air. Three kinds of kites have been used, viz. (1) the 
Malay kite, which presents a convex surface to the wind ; (2) 
the Hargrave cellular kite ; and (3) a flat kite with a fin or keel 
on the front, devised by Mr. Clayton. These kites are attached 
to a wire carrying self-recording meteorological instruments, and 
a steam winch automatically distributes the wire on the drum 
and records its pull. The instruments have been elevated more 
than one hundred times, and valuable meteorological data as to 
the changes of temperature, humidity, and wind up to an 
extreme altitude of 8740 feet above Blue Hill have been 
obtained.—A paper by Mr. A. B. MacDowall, on suggestions of 
sunspot influence on the weather of Western Europe, was also 
read. The author believes that there is a tendency to greater 
heat in the summer half-year, and to greater cold in the winter 
half-year near the phases of minimum sunspots than near the 
phases of maximum; the contrast between the cold and 
heat of the year thus tending to be intensified about the time of 
minimum sunspots. 

PARIS. 

Academy of Sciences, April 20.—M. A. Chatin in the 
chair.—On the classification of the Inseminee; the sub- 
division of the Unitegeminez or Icacininee, by M. Ph. van 
Tieghem. A continuation of previous papers on classification. 
—Determination of the surface, stoutness, and chemical compo- 
sition of the human body, by M. Ch. Bouchard. A series of 
formule is developed giving empirically the relations between 
the surface, weight, height, and girth. The factor varies with 
the sex, and also with the corpulency of the individual, the latter 
veing defined by the ratio of the weight to the height. — Details 
of the methods employed in exact cryoscopical researches, by 
M. F. M. Raoult. The results of some experiments on the 
constancy obtainable for the convergent temperature are given, 
and the conclusion is drawn that it is comparatively easy to 
arrange matters so that the disturbing effect of the temperature 
of the refrigerant may be completely neutralised, the accuracy 
of the measurements taken with the precautions indicated being 
0°'0005.—On the physiological action of the X-rays, by M. W. 
Crookes. The effects produced by the X-rays vary greatly with 
the idiosyncrasy of the experimenter, no evil effects having fol- 
lowed even prolonged exposure to the rays in the case of the 
author. —Comparison between the absorption by crystallised 
media of luminous rays and the Réntgen rays, by M. V. 
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Agafnoff. No sort of parallelism appears to exist between 
transparency to ultra-violet rays and the Roéntgen rays, the sul- 
phates, for example, being nearly opaque to the latter, although 
very transparent tothe former. The reverse of this occurs with 
most crystallised organic compounds.—On dark light, by M. 
Perrigot. The results obtained by M. G. Le Bon, stated by 
him to be due to special rays, the ‘‘ dark light,” are shown to 
be capable of another explanation, the ebonite sheet used being 
itself slightly transparent to white light.—On the separation of 
chlorine and bromine, by MM. H. Baubigny and P. Rivals. 
In presence of an excess of copper salts (sulphate), bromides 
are totally decomposed in neutral solutions at the ordinary tem- 
peratures. The application of this method to test mixtures of 
chlorides and bromides gave satisfactory results. —Separation of 
nickel, cobalt, and iron, and of cobalt and aluminium, by M. E. 
Pinerua. Chloride of nickel is quite insoluble in ether saturated 
with hydrogen chloride, the chlorides of cobalt and iron, on the 
other hand, being easily soluble in this reagent. The method 
is sufficiently sensitive to detect the presence of nickel and iron 
in the ‘‘ pure” cobalt chloride of commerce, and cobalt and iron 
in the nickel chloride sold as pure.—On cholesterine, by M. Ch. 
Cloéz.—On the grafting of Helianthus annus and Helianthus 
letifiorus, by M. L. Daniel.—The proper motion of the sun, by 
M. Delauney.—On a new gas battery, serving as an accumu- 
lator, by M. C. Gaudet. 


DIARY OF SOCIETIES. 


THURSDAY, Aprrit 29 

ZOOLOGICAL Society, at 4.—Annual Meeting. 

‘CHEMICAL Society, at 8.—Monochlordiparaconic Acid and some Condensa- 
tions: Dr. H. C. Myers.—On the Decomposition of Iron Pyrites : W. A 
Caldecott. 

CamERA Cuus, at 8.15 —The Automatic Telephone : S. B. Apostoloft. 


FRIDAY, Aprit 30. 
Rovat INsTITUTION, at 9.—Kathode Rays: Prof. J. J. Thomson, F.R.S. 
EPIDEMIOLOGICAL Society, at 8.—Some Observations on the Infectivity of 
Diphtheria, and its Relation to School Closure : Dr. Louis Parkes. 


SATURDAY, May 1. 
Rovat InstiruTion, at s.—Annual Meeting. 

Geo.ocists’ Association.—Excursion to Cookham. Leave Paddington 
1.40 p.m. ; arrive Cookham 2.30 p.m. Director: LI. Treacher. 
Lonpon GEoLoGicaL Fietp CLass.—Excursion to Leith Hill. 
Greensand. Leave London Bridge, 2; arrive Holmwood, 3.17. 


MONDAY, May 3. 
Society oF Arts, at 4.30.—Design in Lettering : Lewis Foreman Day. 
Society or Cuemicat INbusrtry, at 8. 
Vicroria INSTITUTE, at 4.30.—Nippur : its Inscriptions 
CaMERA C up, at 8.15.—Opening Address: Captain W. de W. Abney.— 
Photography at Sea: Captain Wilson Barker. 
TUESDAY, May 4. 
Rovat INsTITUTION, at 3.—Volcanoes: Dr. Tempest Anderson 
Society or Arts, at 4.30.—The Arctic and Antarctic : 
Battye. 
ZOOLOGICAL Society, at 8.30.—On the General Zoological Results of the 
. Tanganyika Expedition of 1895-96 : 1. S 
Slugs of the Genus 1r/on : Walter E. Collinge.—Field-Notes on 
Antelopes of the Mau District, British East Africa: Frederick J. Jackson. 
With Notes by P. L. Sclater. 
Rovat Vicroria HALL. at 8.30.—Mountains of Skye: Dr. T. K. Rose. 
GRESHAM CoLLEcE (Basinghall Street), at 6.—Planets Saturn, Uranus, and 
Neptune : Rev. Edmund Ledger. 


WEDNESDAY, Mav 5. 

Society or Arts, at 8.—The Railway to India: C. E. D. Black. 

ENTOMCLOGICAL Society, at 8.—Homeeochromatic Groups of Butterflies : 
Mr. Blandford. 

Society or Pustic ANALysts, at 8.—The Value of the Nitrogen Factor 
in the Analysis of Decomposed Milks: Alfred Smetham and J. B. Ash- 
worth.— Notes on the Influence of Boric Acid upon the Action of Digestive 
Ferments: R. A. Cripps. 

GRESHAM COLLEGE (Basinghall Street), at 6.—Planets Saturn, Uranus, and 
Neptune: Rev. Edmund Ledger. 


THURSDAY, May 6. 

Rovac InstiruTion, at 3.—Liquid Air as an Agent of Research: 
Dewar, F.R.S. 

Society OF ARTS, at 4 Katfistan : 
George Scott Robertson, K.C.S.1. 

LINNEAN SOCIETY, at 8. 

CHEMICAL SOCIETY, at 8. 

On the Reactions between Lead and the Oxides of Sulphur: 
Jenkins and A. E. Smith.— Ballot for Election of Fellows. 

GrReEsHAM COLLEGE (Basinghall Street), at 6.—Planets Saturn, Uranus, 

and Neptune: Rev. Edmund Ledger 
FRIDAY, May 7. 

INSTITUTION OF MECHANICAL ENGINEERS, at 7.3¢.—Experiments on 
Propeller Ventilating Fans, and on the Electric Motor driving them: 
William G. Walker. 

Geo.ocists’ ASSOCIATION, at Coral Islands : W. W. Watts. 

GresHaM CoLieGe (Basinghall Street), at 6.—Planets Saturn, Uranus, 
and Neptune: Rev. Edmund Ledger. 
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Aubyn Trevor- 


E. S. Moore.—On some European | 
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| The Natural History of Worms. 


SATURDAY, May 8. 

Rovat Botanic Society, at 4. 

GEoLosists’ AssociaTion—Excursion to Southborough and Tunbridge 
Wells. Director: G. Abbott. Leave Charing Cross Station (S.E.Ri) 
9.22 a.m.; arrive Southborough 10.50 a.m. 

Lonvon Geotocicat Fietp Ciass.—Excursion to Caterham to Redhill 
wid Godstone. Upper Greensand. Leave Cannon Street 2.17; arrive 
Caterham 3.12. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


Books.—Queen’s College, Galway, Calendar for 1896-97 (Dublin 
Ponsonby).—Royal University of Ireland, Exam. Papers, 1896 (Dublin. 
Ponsonby).—Les Transformateurs de Tension a Courants Alternatifs: F. 
Loppé (Paris, Gauthier-Villars).—A Treatise on Practical Plane and Solid 
Geometry: T. J. Evans and W. W. F. Pullen (Chapman).—Societa Reale 
di Napoli. Atti della Reale Accademia delle Scienze Fisiche e Matematiche. 
Serie seconda, vol. viii. (Napoli).—Respiratory Proteids: Dr. A. B. Griffiths 
(L. Reeve).—Tea : a Text-book of Tea-planting and Manufacture : D. Crole 
(Lockwood).—The Materials of Construction: Prof. J. B. Johnson (New 
York, Wiley ; London, Chapman).—Festschrift zum Siebenzigsten geburt- 
stage von Carl Gegenbaur, Dritter Band (Leipzig, Engelmann).—Royal 
University of Ireland, Calendar 1897 (Dublin, Thom).—The Pamirs and the 
Source of the Oxus: G, N. Curzon (Royal Geographical Society). 

PaMPHLETs.—Fiinfter Jahres-Bericht des Sonnblick-Vereines fiir da 

ahr 1896 (Wien).—The Street Railway System of Philadelphia : Prof. F 
WV. Speirs (Baltimore). 

SERIALS.—Proceedings of the Physical Society, April (Taylor).— Journal 
of the Institution of Electrical Engineers, April (Spon).—Journal of the 
Chemical Society, March (Gurney).—Lloyd’s Natural History. British 
Birds: Dr. R. B. Sharpe, Parts x. and xi. (Lloyd).—American Nesaraiien 
April (Philadelphia).—Journal of the Franklin Institute, April (Phila- 
delphia).—Terrestrial Magnetism, March (Cincinnati). Bulletin de la Société 
Impériale des Naturalistes de Moscou, 1896, No. 3 (Moscou).—Beitrage zur 
Geophysik, 3 Band, 2 Heft (Leipzig, Engelmann).—Journal of the Sanitary 
Institute, April (Stanford).—Zeitschrift fiir Physikalische Chemie, xxii. 
Band, 3 Heft (Leipzig, Engelmann).—Studien iiber Dampfspannkraft- 
messungen, 2 Abthg. 1 Hialfte (Basel, Schwabe).—Lean’s Royal Navy 
List, April (Witherby).—English Illustrated Magazine, May (198 Strand).— 
Good Words, May (Isbister).—Sunday Magazine, May (Isbister).—Astro- 
physical Journal, April (Chicago).—Longman’s Magazine, May (Longmans), 
—(uarterly Review, May (Murray). 
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THE VICTORIA UNIVERSITY. | THE TEACHERS’ GUILD, 


EXTERNAL EXAMINERSHIPS. 74 GOWER STREET, W.C. 
The following External Examinerships will fall Vacant in December | REGISTRY DEPARTMENT FOR MEN. 
1896. I ach is “tenable for three years, at the expiration of which the | _SCHOLASTIC AGENCY WORK at lowest charges to cover expenses 
Examiner is not eligible for re-election. | Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
Examinership. Retiring Examiner. present) except Thursdays. 
(1) ANATOMY ip : .. Prof. ALEXANDER MACALISTER. | 
(2) CHEMISTRY : P Prof. SypNEY YOUNG. | 
() GEOLOGY Prof, BoxNey. | MINERALS, FOSSILS, ROCKS, 
(4) HEBREW.. «» Prof. Rye. | - 
(5) MATHEMATICS .. Prof. Burnsipt | 
(6) MEDICINE Dr. THomas BarLow. NEWLY PUBLISHED CATALOGUES, 
(7) OBSTETRICS & ‘DISEASE 5 No. 5a.—Collection of 396 Crystal Models in Wood, in 3 Classe s, 
OF WOMEN Dr. CULLINGWORTH. according to Professor Grotu’s Lehrbuch der Physikalisc hen Kryst al. 
(8) PHYSICS ... .. Prof. FirzGerRaup, graphie, 3rd Edition. 
(9) PHYSIOLOGY ... : Prof. SCHAFER. | _ No. 11.—Collection of 280 Crystal Models in Paste-board, according to 
Professor Ursa, Prague. 
Applications, which may be accompanied by Testimonials, should be sent No. 12.—Collection of 102 Crystal Models in Table Glass, it Cl 
in on or before November 25, 1896. } “ ‘: ——s 


ac cording to Professor RAUMHAUER, Friburg, Switzerland. 
Collection of 32 Models for Tectonical Geology, according to Professor 


Further particulars may be obtained from | 
Kackowsky, Dresden. 


ALFRED HUGHES, Registrar. 
The Victoria University, Manchester. 








feat My other Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 


“BALLIOL COLLEGE, CHRIST — Utensils). II. Palz zontology and General Geology (Illustrated). IV. 
CHURCH, AND TRINITY COLLEGE, | Rocks, Thin oe of Rocks, Petrographical Apparatus and Utensils. 
7ill be supplied Gratis on A bplic ation. 
OXFORD. : 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. Dr. F,. KR A i ef 2, 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 
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(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 

and Oliver’s Yard, 53A City Road, London.) 
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AME RICAN NEW, RARE, BEAUTIFUL, 


The subjects for Examination will be Physics, Chemistry, and Biology, 
VERNON HARCOURT. AND 


but Candidates will not be expected to offer themselves in more than two of | 
these. 

Christ Church, Oxford. MINERALS. WELL CRYSTALLIZED. 
‘; The Largest and most varied Stock the World. 
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December 1896. i — DR. A. Ee. Foote 
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Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 1224-26-28 NORTH FORTY-FIRST STRE ET PHII ADELPHIA 
for all Candidates, and Elementary Chemistry for those who offer Biology. gt i ial PA.. U.S.A =~ (Est tated eRe 
For full particulars apply to W. Harcuerr Jackson, Keble College, tdi io nats since 
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the Vegetable Fibres, and of their industrial preparation and uses. The 50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s, 
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FRIDAY, NOVEMBER 6. ees s New Price List of Minerals, Rocks, and Stratigraphical Series 
: : : oa . of Fossils, Post Free. 
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The PROFESSORSHIP OF NATURAL PHILOSOPHY in the 78 NEWGATE STREET, LONDON, E.C. 
QUEEN'S COLLEGE, BELFAST, being about to become vacant, — 
Candidates for that Office are reque sted to forward their Testimonials to the 
Under Secretary, Dublin Castle, on or before NOVEMBER a1 next, in | F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
order that the same may be submitted to His Excellency the Lord NATURAL HISTORY AGENCY, 
Lieutenant. 

The Candidate who may be selected for the above Professorship will have I 58 BROMPTON ROAD, LON DON. 
to ent his duties forthwith. 

Dublin Castle, October 29, 1896. Dealer in Rocks, Minerals, Fossils, and other Objects 


: f Scientific Interest. 
LINNEAN SOCIETY OF NEW SOUTH The Minerals last Rh pnewsy : poms Alexandrite, Angle 


WALES, SYDNEY. Anorthite, Native Arsenic and Tellurium, Beekite, soleite, Cobal 


Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagy gite, 
MACLEAY BACTERIOLOGIST. ! etzite, Pharmac olite, Proustite, Stephanite, Sphene, Topaz, and Umangite 
Collections, in boxes with divisions, as supplied t« > the Department of Science 
and Art :—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Mic ro-slides 
of Rocks, and ditto of 6 Oozes, P »lycystina a, Diatoms. Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 


~ Practical Demonstrations given in Mineralogy and Palzontology. On Sale: 
ABERYSTWYTH INTE RMEDIATE British Birds, the ir Eggs and Nests, weekly parts, 6d. 
SCHOOL. aliens werne a 
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Applications for the position of Bacteriologist to the Society are invited 
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cation to Dutau & Co., 37 Soho Square, London, W. 
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Spectrometers, Spectroscopes, Goniometers, Cathetometers, Ortical 
Benches, &c., &c. Instruments for special purposes constructed to Clients | 
own designs. Price List on application | 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 

56 Crogsland Road, Chalk Farm, London, N.W. 


NATURE ili 





NATURAL SCIENCE. 


NOVEMBER, 1896. 
ConTENTs. 
NOTES and COMMENTS.—To C ecto ws of Fossils—What is Palaon 


tology ’—Paving-stone Palaontolo gy—A Plea for Detail in Stratigraphy 
—The Organisation of Sections at the British Association— Modificatioi 
and Variation —Are we Descended from King-crabs?—Cell Facts and 


Cell Theories—*‘ Anatomic al Characters” in Systematic Botany- 
pl m of Generations in Plants—Mosses and Ferns—A Nesting 
Fish (Amia calva)—Bird Day—Phosphatic Chalk—English Cave 
Dwellers. 
I.—The Influence of Mind in Evolution. By EHA, Author of “A 
Naturalist on the Prowl.” 
I11.—The Preparation and Mounting of Chalk Fossils. By Arthur W 
Rowe, M.D. 
I11.—Zoology since Darwin. Part II. By Prof. Ludwig von Graff, Ph.D) 
1V.—An Introduction to the Study of Anthropoid Apes. [11.—The Orang- 
Outang. By Arthur Keith, M.D. 
V.—The Cell, and s« ae of its Supposed Structures. By Prof. J. Bretland 
Farmer, M.: 

SOME NEW BOOKS. —Im Australischen Busch und an den Kiisten des 
Korallenmeeres. By R. Semon (P. a &) Roman Fever. By W. 
North.—The Goulstonian Lectures on oon Malaria Germ. By P. 
Manson.—Catalogue of the Jurassic ‘Bryo By J. W. Gregory 
(A. W. W.).—Bibliography of Irish Glacial ‘oot Post-Glacial Geology. 
By R. L. Praeger.—The Glaciers of the Alps. By J. Tyndall.—Di 
Acephe % der Plankton-Expedition. By H. Simroth. 

OBITUARY.—G. Brown Goode—F. von Mueller—N. Ruedinger 
M: hell Hall. 

NEWS OF UNIVERSITIES, MUSEUMS, AND SOCIETIES. 

PRICE ONE SHILLING, NET. 









In America, Thirty Cents. 
Sent Post Free for Annual Subsc riptio n of Fourteen Shillings ($3 
Price of Set of Vols. bi J A . es oe «- &2 0 
VI, VIL, VIII. : . ‘os “= £3 
L VIE. 


V. still further. 
Andrew Street, F.C. 


It will sh ort] y be necessary to RAISI the pric e of Vols. L.-I 


London: PAGE & PRATT, Lrp., 22 St 


EVOLUTION AND MAN’S PLACE IN 
NATURE. 


By Prof. H. CALDERWOOD. 
Second Edition, almost entirely rewritten. S8vo. 10s. net. 
‘* Full of new matter, and greatly improved in its scope anc 
arrangement. "A. RussEL WALLACE, in Natire. 
‘In manner and in matter a noteworthy contribution to this 
great question.” —Prof. IVERACH, in Aberdeen Free Press. 
‘‘The outcome is as exhaustive an examination, on origina! 
lines, . . . as is probably to be found anywhere.”’—Prof. Orr, 
in United Presbyterian Magazine. 
s Pre-eminently a book for every serious student to know.” 
The Speaker. 
“Its new merit . . is the way the scientific aspect of this 
great subject has been for the first time handled.” —Z-xfosztory 
Times. 
Loxnpox: MACMILLAN & CO., LtpD. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.c., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. 


THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL-COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 





Manuractuaan or 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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DINES PATENT PRESSURE PORTABLE ANEMOMETER, 








" = as = aoe 3 VELOCITY PER HOUR IN MILES 
DINES S PATENT PRESSURE PORTABLE ANEMOMET ER = = = = 
t CASELLA. LONDON 











l‘or many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Veloc ity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shows direct/y the actua/ velocity and force exerted by the wind, 
tube in proportion to its strength. 


DiNEs, who is well known for his anemometrical experi- 


a column of liquid rising or falli ng ina 
The instrument is used vertic: illy, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
NY 222 ces VO he ~~ -— #«#. ioe 


I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C, 


NEW BOOKS IN SCIENCE. VERLAG VON GUSTAV FISCHER IN JENA. 


1. A Manual of Physiology. 
By Prof. G. NEIL STEWART, M.A., M.D., D.Sc. (University Series Handbuch der 


of Manuals). 300 Engravings and 5 Coloured Plates. Price 15s. 


2. A Manual of Physics. PALAARKTISCHEN 
Second Edition, Re-written for Elementary and Advanced Students. 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, R S S - S C H M ET TE a L | NG iq 
University of Edinburgh (University Series) Price 7s. 6d. 





3. Chemical Notes for Students preparing +f Forscher und Sammler. 
for Examinations. By G. H. GEMMELL, F.C.S. The latest and Zweite ginzlich umgearbeitete und durch 
most practical Note Book. Price 5s. . 


Studien zur Descendenztheorie 


4. The Analysis of Food and Drugs. ' 
For Practical Laboratory Work. By T. H. PEARMAIN and C.G erweiterte Auflage des Handbuches fiir Sammler der europaischen 
oO ractics saborato ork. y ‘ ° Lé MAIN anc -&. . . ~ *tterlince 
MOOR, M.A, F.C.S. The only moderately-priced work extant. Gross-Schmetterlinge von 
Price 3s. 6d. 


London: BAILLIERE, TINDALL, & COX, King William Street, Dr. M. STANDFUSS, 


Strand. Docent beider Hochschulen u. Kustos des Entomologischen 


Museums am eidgen. Polytechnikum zu Ziirich 


VERLAG VON GUSTAV FISCHER IN JENA. Mit 8 lit hograp! hischen Tafeln und 8 eset 


Soeben erschien. Preis: brosch. 14 Mk., eleg. geb. 15 Mk. 
. — , ; Prospekte mit einer Uebersicht uber die ungemeia 
BEARD, JOHN, D.Sc., University Lecturer in Compara e 


, ' , \ ’ as : giinstigen Urteile der Presse liefert die Verlagsbuch- 
parative Embryology and Vertebrate Zoology, Edinburgh, On Certain , 


Problems of Vertebrate Embryology. Preis 2 Mark. bandlung unenteeitiich. 

KLEBS, Dr. GEORG, Professor in Basel, Die DIE 
Bedingungen der fortpflanzung bei einigen Algen und zenen. lE 
Mit 3 Tafein und 15 Textfiguren. Preis 18 Mar} 

NAGEL, Dr. WILLIBALD A., Privatdocent der Physio- des pflanzlichen Zellkernes. 
logie in Freiburg i. Br. Der Cichtolen angenloser Tiere. Eine Eine kritische Litteraturstudie von 
biologische Studie. Mit 3 Figuren im Text. Preis 2 Mark 4o Pf. 


Prof. Dr. A. ZIMMERMANN, 


Privat-Docent der Botanik an der Universitat zu Berlin. 


ZIMMERMANN, Prof. Dr. A., Privatdocent an der 
Universitat zu Berlin. Die Morphologie und Physiologie des ale _— 
pianslichen Zelikernes. Eine kritische Litteraturstudie. Mit 84 Mit 84 Figure nim Text. 
Figuren im Text. Preis 5; Mark. Preis: 5 Mark. 


RONTGEN RAYS, 


A first-class Set of Apparatus (English en with Accumulator - - £21 15 0 
Do do. do. with Primary Battery - 19 15 0 





Can be seen in operation at MARION’S, 22 and 23 Soho Square, London, W. 


MARION & CoO., 
MANUFACTURERS OF DRY PLATES, FILMS, PHOTOGRAPHIC PAPERS AND MATERIAL. 
NEW ILL ATED CATALOGUE, POST FREE, 1/-. 
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HGS & CO,’S LIST OF TECHNICAL BOOKS, _“AT!S* PecATIONS eur goonies 


PROCEEDINGS OF THE ZOOLOGICAL 


Physical Units. By Macnus MACLEAN, M.A., D.Sc., SOCIETY OF LONDON, 1896, Part II1. Containing the Papers 
F.R Crown 8vo. Illustrated. Price Qs. 6d. read at the Scientific Meetings held in May and June, 1896. With 16 
BF oergen Py ye said that this book will find its way into every laboratory Plates. Price to the Fellows, gs. ; to the Public, ras. 
yere physical facts are investigated." —Vature. TRANSACTIONS, Vol. XIV., Part II. 
4 very useful book.” —Engineer. + ng ea the following Paper, “On a Collection of Fishes from the 
Rguamen, Alternators, and Trancformers. By Rio Paraguay,” by G. A. Boulenger, F.R.S. With 6 Plate Price to 
GISBERT KAPP, M.LC.E. Illustrated. Price 10s. 6d. ° ip the Fellows, gs. ; to the Public, 12s : 
lo be obtained at the Society's Office (3 Hanover Square, W.), or through 
Biestete Traction. By A. RECKENZAUN. _ Illustrated. any Bookseller. 
e 10s. 6 PATTIE THE 
Electrical tetsthatien. By H. Kitcour and Others. 
rated. Price 108. 6d. CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
Blectric Light and Power. By Arruur F. Guy. LIMITED, CARLYLE ROAD, CAMBRIDGE, 
Illustrated. Price 5S Manufacturers of the Original Cambridge 
First Principles of Electrical penginearing. By Rocking Microtome. 
Cc. H. W. BIGGS. Illustrated. Price 2s. 6d E ’ 
T T " 
viet, Principles of Electricity and Magnetism. REDUCTION IN PRICE. 
. H.W. BIGGS. Illustrated. Price 3s. 6d. In consequence of the great success of the Cambridge Rocking 
ies Scientia of the Locomotive. By M. ReyNoups. Microtome and an increasing demand, the Company are now in 
lilustrated. Price 2s. 6d. a position to supply the Instrument at the GREATLY REDUCED 
“ganas 
First Putastgtes of Building. By A. Biack. Illustrated, PRICE of £4 4s. Od. J , 
Price 3s. 6 They have also introduced a New Microtome of larger type, 


First Detasteten of Mechanical Engineering. By “ch cuts perfectly flat Sections. 
6d. 


IMRAY and BIGGS. Pric Lllustrated Catalogue of Apparatus sent Post Free on 
Design of Bitecuate- iimes Transformers. by receipt of 1s. 6d. 
R. W. WEEKES. Illustrated. Price 2s. Address all Communications: 


Theory ant Practice of Blectro-Deposition. Ry ‘Instrument Company, Ltd., Cambridge.’’ 
Dr. G. GORE R.S. Price 1s. 6d 


Alternating and Interru ted Electric Currents. W & G | A W 
By Prof. G . FORBES, F.R.S. ee Price 2s. 6d M. EO. 
Practical Miesteient Engineering. Two Volumes 


Imperial sto. Mlustrated. Price £2 2s, COFFEE—SUGAR—TEA. 
gro saispuny cock rupriesteerr, ec. (04 NEW OXFORD STREET. W.C. 
“OPTIMUS ” MAGIC LANTERNS <= ror DRAWING ROOM *~> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


= a » Mag ic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack 

1 pinic It is fitted to a teles« opic lengthening tube, so gaining increased focal accommodation. The C« onde wser is composed « . two plano-convex lens 
f4in he: sdiameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. /’a/rs for dissolving arranged 
in one Box at same prices Lever D issolver, Ss. le 





Student's Lantern (to take Russian Iron Body, Brass Perforated Kussian Iron Mahogany Body, Brass 





Japenned Metal Body, demonstrating tank) with a. _— Body, Brass Sliding Stage, and 3-draw Tele- 
30s. Brass Sliding Tubes, 40s. Tubes, 50s. scopic Tubes, 105s. 


_ PERKEN, SON & RAYMENT, vovsonn viaoucrcc. LONDON. 


{Su X-RAYS. 


X-RAY FOCUS TUBES. Guaranteed. Price 22s. 
INDUCTION COILS, 2 @ few days’ notice. 


2-in. to 20-in. Sparks. Own make. Thick Platinum Contacts. Length of Spark guaranteed. 


3-in. Spark... wai pe sat = al NY: ea £9 00 
Ditto, better make ... - 1010 0 


PATENT PUMP, and Adjuncts, ‘for rapidly producing Crookes’ Vacuum, 


AS SUPPLIED BY US TO THE PROMINENT LABORATORIES. 


HARVEY <Sz PEA HB, 
56 CHARING CROSS ROAD, LONDON, W.C. 


Lllustrated Catalogue, Parts 1 and 2, Sixpence each. 
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JAMES WOOLLEY, SONS & c0., Lr, 


VICTORIA BRIDGE, MANCHESTER. 


MANUFACTURERS, IMPORTERS, AND DEALERS IN 


CHEMICAL and PHYSICAL APPARATUS, | 


SCIENTIFIC INSTRUMENTS, &c. 
lustrated Catalogue free. 


“xX” RAY PHOTOGRAPHY. 
THE COMPLETE APPARATUS, 
Including 5-Cell Battery and English-made Coil giving a 3-inch 
Spark, new Focus Tube and Stand, box of Sensitive Plates, 

, £10. 
Ray — s free. 


> SEs 


Mathematical Instrument Manufacturer to H. M. a Council 
of India, Science and Art Department, Admiralty, &c. 


Developing Solutions, &c. 


Lllustrated Catalogue of **X” 








Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the « mnly Gop 


MEDAL in the International Inventions Exhibition 1835 for Mathematical | 


Work. Silver Medal, Architects’ Exhibition. 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE 
Wonton. PK ARD tse 
TIME -&D AND | Rie ‘ 
INSTANTANECUS SHUTTER. 






Suitable for all kinds of work 
Simplest and Best. Gives any 
Exposure. Price trom 18s, 6d. 


THORNTON-PICKARD MFC. CO., ALTRINCHAR#. sag MPSTER. 





} 
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-FREDK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Hai Moon Street, 


| LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER. 
Telephone Number—2038. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


Apparatus for estimation of sulphur in spent oxide. 





39 RUE DE TREVISE 33, 
PARIS. 





Catalogue in Fnglish, Post Free, 24¢. Large 
Satalogue in French. 120 pp.. Post Free, ts 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &e. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE 
MENDENHALL, Physics; R. H. THurston, 
Physiography ; O. C. MARSH, Paleontology ; 
S. H. ScuppEr, Entomology; N. L. BRITTON, Botany ; 


Engineering ; 


SINGLE COPIES, 


ENGLISH AND CONTINENTAL SURSCRIPTIONS, 
MACMILLAN & CO., 


NOTICE.—Atvertisements and business tetters for NATURE 
The telegraphic address of NATURE is “ PHUSIS,” 


communications to the Editor. 


SUBSCRIPTIONS TO « NATURE. a 


x a & 
Yearly . as twat eS 
Half-ycarly ii a . O14 6 
MY 86S ke lh KO o 7 6 

To ALL PLACES ABROAD :— 

See ee ee eee Se 
DE kik se nce ee OR. © 
ee eee Ercmae ae 


Cheques and Money Orders me, ‘ee MACMILLAN & CO., Limited. 
29 BEDFORD STREET, STRAND, W.C 


OFFICE : 


: S. Newcoms, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
IRA REMSEN, Chemistry ; J. Le Contre, Geology ; 
W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology ; 
HENRY F. Osporn, General Biology Ls P. BowpitcH, Physiology ; 
J. S. Bittines, Hygiene; J. MCKEEN Cat TELL, Psychology ; DANIEL G. BRINTON, 3 


W. M. Davis, 


- POWELL, Anthropology. 


15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
TWENTY-ONE SHILLINGS, May BE SENT TO 


LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 





should be addressed to the Publishers ; Editorial 
LONDON. 

CHARGES FOR ADVERTISEMENTS. 
ina & 
Three Linesin Column ....... os 6 
Per Line after ... .0 09 
One Eighth Page, or Quarter Column . o18 6 
Quarter Page, or Half a Column ... 115 O 
Ilalf a Page, ora Column ...... 350 
eee ee ~ 6s 
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THE GAMBRIDGE NATURAL HISTORY. 


Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology; and 
A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. 


4 bd 7; ° . ~ 
To be completed in Ten Volumes. Svo. Price 17s. net each. 
Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of ail members of the Animal Kingdom, from the Protozoa to the Mammals. The Volumes are fully 
illustrated by original figures drawn where possible from nature. When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 


NOW READY. 


WORMS, LEECHES, etc. 


VOLUME II. 

FLATWORMS. By F. W. Gametr, M.Sc. Vict., Owens College. 

NEMERTINES. By Miss L. SHELDON, Newnham College, Cambridge. 

THREAD-WORMS, &c. By A. E. Suiptey, M.A., Fellow of Christ’s College, Cambridge. 

ROTIFERS. By Marcus Harroc, M.A. Trinity College, Cambridge, D.Sc. Lond., Professor of Natural 
History in the Queen’s College, Cork. 

POLYCHAET WORMS. By W. BraxLtanp Bennam, D.Sc. Lond, Hon. M.A. Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

EARTHWORMS AND LEECHES. By F. E. Bepparp, M.A. Oxon., F.R.S., Prosector to the Zoological 
Society, London. 

GEPHYREA, &c. By A. E. Suipcey, M.A., Fellow of Christ’s College, Cambridge. 

POLYZOA. By S. F. Harmer, M.A., Fellow of King’s College, Cambridge. | Just ready. 


SHELLS. 


VOLUME III. 


MOLLUSCS AND BRACHIOPODS. By the Rev. A. H. Cooke, M.A., A. E. Suiptey, M.A., and 
F. R. C. REED, M.A, 

TIMES.—‘* There are very many, not only among educated people who take an interest in science, but even among 
specialists, who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various 
lepartments of Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. 
Altogether to judge from this first volume, the Cambridge Natural History promises to fulfil all the expectations that its prospectus 
holds out.” 

FIELD.—*‘* We know of no book available to the general reader which affords such a vast fund of information on the structure 
and habits of molluscs.” 

DAILY NEWS.—* Promises to be, in its own department of science, the most important work of the day. . . . This large 
and exhaustive work is written especially for general readers. No special training in science is needed for the easy comprehension 
f this first volume at any rate. But while the writers treat their respective subjects in what is called a popular way, they are 
careful to give due importance to the latest results of scientific research. . . . The volume is liberally and admirably illustrated.” 

KNOWLE DGE.—* If succeeding volumes are like this one, the Cambridge Natural History will rank as one of the finest 
works on natural history ever published.” 

WESTMINSTER REVIEIV.—* Should find a place in the library of every naturalist.” 


INSECTS AND CENTIPEDES. 


VOLUME V. 
PERIPATUS. By Apam Sepewick, MA., F.R.S. MYRIAPODS. By F. G. Sincrairr, M.A, 
INSECTS. Part I. By Davip SHARP, M.A. Cantab., M.B. Edin., F.R.S. 
_. FIELD,.—* Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who 
wish to make themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it 


treats. To such it cannot be recommended too strongly.” 
ATHEN EF UM.—* This book will find a place in the library of most entomologists, prove a welcome boon to weak brethren 


deus compelled ng rahe tetas er See eat rear occupy by the side of Westwood’s * Modern Classification’ and Burmester’s 
Manual 4 niche that has long been empty.” 
SCIENCE GOSS/P.—* Every library, school, and college in the country should possess this work, which is of the highest 


educational value.” 

Prof. RAPHAEL MELDt LA, F.R.S., F.C.S., in his Presidential Address to the Entomological Society tf London, said:— 
“The authors of this volume are certainly to be congratulated upon having furnished such a valuable contribution to our literature. 
When its Successor appears, and I will venture to express the hope that this will be at no very distant period, we shall be in 
possession of a treatise on the natural history of insects which, from the point of view of the general reader, will compare most 
favourably with any similar work that has been published in the English language.” 

_ NATURE NOTES.—* When the following volume is completed, Mr. Sharp’s work will, we think, last for many years as 
the standard text-book on Entomology in England.” 

SCIENCE PROGRESS.—* The work is excellently illustrated, and besides being full of interest for the general reader will 
prove extremely useful to the student.” 

*.* The next Volumes to appear will be Vol. IX. on BIRDS, by Mr. A. H. EVANs, and Vol. VII. on FISHES 
and kindred forms, by Prof. BRIDGE and other contributors. These will be published in the course of 1897, and the 
remaining Volumes are all in active progress. 

MACMILLAN AND CO., LIMITED, LONDON. 
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W. WATSON & SONS’ NEW “ PENETRATOR” FOCUS TUBE FOR RONTGEN’S X- RAYS, 


This is a Vacuum Tube of new form which embraces the following special features : 


The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary 
Focus Tube. ——5 
on 


Deep structures of the body can be radiographed with the utmost facility by its means. The ————.., 
, Py 


magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtaii ned with a “ Penetrator 
Tube. Prints mz ary be seen at W. W. and Sons’ Showrooms. ry 
The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. 
The Electrodes are widely apart, s« ) preventing the possibility of sparking outside the Tube. 
The Terminals are very strongly made, and cannot easily be damaged. 
The Tube is made in the very best manner, and has yielded in our hands much superio w results 
with *be Fluorescent a reen and radiographically with deep structures, than any other Tube. 


Price 35/- (post free, 36/-). Spe cial large size for 8- in. and ro-in. Spark Coils, price £2 (post free, £2 1s.). 


Emap 





Demonstrations with the ‘* Penetrator” Tube w ill be given at all times to Customers. 
OPINIONS 
Witson NOBLE, Eso.— ** With a 4-inch Spark I can get results superior to other tubes taking 10-inch. The tube is excellent.” 
Dr. Gerarp Smiru.—‘‘I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 


the definition is decidedly superior. 
V JOHNSON, Eso., M.A.—‘* It is the most brilliant tube that I have yet tested. 
Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Zséallished 1837), Opticians to H.M. Government. 
Sole Landon Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, ong se Australia. 
Awarded 38 Gold and other Medals at International E _— itions, eeiating Five Hig shest Aw ards = the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
aris U niversa x ribitic mn, 18 2. Ke . 


CROSSLEYV’S OILK ENGINES. 


PORTABLE OIL ENGINES. Suitable for all classes 
ECONOMICAL, of Agricultural 


POWERFUL, Whrk. 
EFFICIENT. 


REFERENCES, dc., ON 


Cost of Working: = 
HALF-PENNY per Horse = APPLICATION. 
Power per Hour. 


—- 


CROSSLEY BROS., oC ” OPENSHAW, MANCHESTER, 


EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices an a por froom £5 to £7 Ts. 


This famous Instrument has /A/vee circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 





Surv eyors, XC. 
SPLENDID TESTIMONIALS. 


7” ~ manxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EQ. 
“STRONGEST AND =“ Health. 


Frys 


PURE CONCENTRATED 


Cocoa 


OVER 200 GOLD MEDALS AND DIPLOMAS. 
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INDUCTION COILS. NALDER BROS. & CO. 


Messrs. NEWTON & CO., of 3 Freer Street, LONDON, | 
have made an arrangement with Mr. Apps by which the results LONDON. 


of his unequalled experience in large Coil making have been 
N. C. Ss. 


fully —_ at their — h the d 1 for tl 
: : these 
Saeemeant hoe? Remed Oae iat tie sentaat aoe Ladera 
REFLECTING 
GALVANOMETER. 


cealiety by Messrs. NEwron & Co. on their own premises. 
5000 UHMS: RESISTANCE. 


These Coils have for many years been acknowledged the best 
and most efficient in the world, and it is hoped that the high 
quality of workmanship maintained in Messrs. NEWTON & Co.'s 
workshops may still further increase their reputation. 

All the Coils up to 10-inch are tested to considerably more 
than the guaranteed length of spark. 


Spark ina La. & Spark in air. , i ae 
I in. ; a oa 8 in. (with pillars) 27 10 oO VERY | "SENSITIVE. 
“3 ; Re ee ue i ee PRICE 
i ee ee Ge en ee #92 10 O 
99 —wmelms -« « % 2 ®@ ee 
6 ,, (with | pillars) 22 10 Oo Larger sizes to order. Write for - CATALOGUES. 


All the above Coils are covered in ebonite, and are of the 
highest quality, and all are fitted with Commutator and five pairs SECOHM, LONDON. 
of Terminals so that they can be used with Primary Batteries or in eo 4 ing tng 
Accumulators or direct from the main, and the Condenser can be o Agents in A. 
cut out if desired. which should be done when using alternate This instrument delivered Free anywhere in U.S.A. 
currents. : or 360 C.0.D. 


Cable Address: 





X-RAY COMPLETE SETS. / BINOCULARS AND TELESCOPES 


Makers of the “‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy 






Nickel-plated, covered with Brown 
eather. 


PRICE ... ... .. £2 10s. 


Perrect Derinition & Hicu Power 


“ARMY SIGNAL L ING’ : TELESCOPE. 





Set A. Including 3-inch Coil, our own make, Batteries, Focus £2 2s. a3 %. 
Tube I ub © Holder, Barium-Platino-Cyanide Screen, 
Ser B. I 6-inch Coil, acing 
pe ‘ luding -inch vi Batte ries, iF arger ’ Focus Tube, As supplied by NEGRETTI & ZAMBRA to the War Office. 


BARIUM PLATINO.- CYANIDE SCREENS. 0 Length, when closed, 11 inches. Combining high power and portability. 
-_ LI F N I F LUORESCENCE, in neat Frames with Handles. N EGRETTI & ZAM B RA, 





;, Of in. X 7 in., 325. 6d. ; 11} in. x gf} in., 555. SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 
JOHN. J. GRIFFIN & SONS, [2 388 HOLBORN VIADUCT, E.C. 
22 GARRICK STREET, LONDON, W.C. wae ta toate 
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THE VICTORIA UNIVERSITY. 
EXTERNAL EXAMINERSHIPS. 

The following External Examinerships will fall Vacant in December 
1896. Each is tenable for three years, at the expiration cf which the 
Examiner is not eligible for re-election. 

Examinership. 

(1) ANATOMY 

(2) CHEMISTRY 

(q) GEOLOGY 

(4) HEBREW... Prof. Rye. 

(s) MATHEMATICS .. Prof. BURNSIDE 

(6) MEDICINE Dr. Tuomas BaRLow,. 

(7) OBSTETRICS & ‘DISE EASES } 

OF WOMEN... 


Retiring Examiner. 
Prof. ALEXANDER MACALISTER. 
Prof. SypNEY YOUNG. 
Prof. BonNEY. 


Dr. CULLINGWORTH. 


(8) PHYSICS ... as Prof. Firzeracp. 
(9) PHYSIOLOGY ... .. Prof. SCHAFER. 
(io) ENGLISH LANGU AGE \ J. Gotvancy, M.A. 


and LITERATURE 


Applications, which may be accompanied by Testimonials, should be sent 
in on or before November 25, 1896. 
Further particulars may be obtained from 


ALFRED HUGHES, Registrar. 


§ Prof.G Saintrspury, M.A. 


The Victoria University, Manchester. 





UNIVERSITY COLLEGE OF ‘SOUTH 
WALES AND MONMOUTHSHIRE. 


(ONE OF THE CONSTITUENT COLLEGES OF THE 
UNIVERSITY OF WALES.) 
LECTURER IN GEOLOGY. 

The Council of the College is prepared to appoint a Lecturer in Geology 
at a stipend of £200 per annum, with an allowance for Evening Work in 
the Technical School. Particulars of duties may be obtained on application 
to the undersigned, to whom applications, with twenty- -five copies of testi- 
monials, must be a not later than December 31, 1896. 

° STEN JENKINS, B.A., Secretary and Registrar. 

University Colic e, Cardiff, November 6, 1896. 


UNIVERSITY COLLEGE OF NORTH 
WALES. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 

Applications are invited for the Chair of Mathematics (Pure and Applied) 
now Vacant in this College. The Council will elect on December 16. The 
fast date for receiving applications will be announced next week. For 
further particulars apply to 

JOHN EDWARD LLOYD, M.A, 
Bangor, November 3, 1896. Secretary and Registrar 


MASON COLLEGE, BIRMINGHAM. 
APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
DEPARTMENT. 

The Council invite applications on or before November 28, 1896, for the 
above Appointment [vacant in consequence of the election of Mr. Swale 

Vincent to a British Medical Association Research Scholarship. 

The duties will commence on January 6, 1897. 

Particulars of the stipend, conditions, and duties will be sent on appli- 
cation to the undersigned, to whom all applications for the Appointment 
should be sent 

GEO. H. MORLEY, Secretary. 


ABERYSTWYTH INTERMEDIATE 
SCHOOL. 


The Local Governing Body are prepared to appoint a JUNIOR ASSIS- 
TANT MASTER to teach Experimental Science, at a Salary of £100 per 
annum. Applications, stating Age, Qualifications, and Experience, with 

ne copy of not more than four recent Testimonials, must reach me on or 
before Wednesday, November 18, 1896. 


SAMUEL EVANS, 
Clerk to the Local Governing Body. 
6 Portland Street, Aberystwyth. 


LINNEAN SOCIETY OF NEW SOUTH 
WALES, SYDNEY. 


MACLEAY BACTERIOLOGIST. 


Applications for the position of Bacteriologist to the Society are invited 
by the Council, and must be forwarded by mail leaving London not later 
than December 11. Salary, £350 per annum. Full particulars on appli- 

ation to Dutau & Co., 37 Soho Square, London, W. 


INDIAN GEOLOGICAL SURVEY. 


A Vacancy having occurred on the Geological Survey of India, candidates 
are invited to apply to the Under Secretary of State for India, India Office, 
Whitehall, London, with certificates of qualifications and age. 
must be under 25 years of age, and must be qualified in Geology and 
Chemistry. The salary of the post begins at 350 rupees a month. 


Further particulars will be furnished on written application to the 


Revenue Secretary, India Office, Whitehall. 
A. GODLEY. 


Candidates | 

















—_ 


NATURAL SCIENCE SCHOLARSHIP 
KEBLE COLLEGE, OXFORD. 
A SCHOLARSHIP of the annual value of £60, together with Lak ratory 
fees, not exceeding £20 per annum, will be awarded at this College 


December 1896. 
The Examination commences Tuesday, December 8. 


Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology, 
For full particulars apply to W. Harcuert Jackson, Keble College, 


Oxford. 


‘THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. pg TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instrucror—C, CAPITO, M.I.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Ragianusing Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
—, Engineers, for Science Students in Mathematics, Physics, r, me 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's s Hill and the Central Institution. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 








50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 43s, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from rs. 6¢. each, Post Free 
CaTALoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, sagen, 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Neapeain 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art:—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢@. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale: 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 








Collections of Specimens— Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 

», Geological Hammers. 

a Cabinets. 

Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 





Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 








TI 
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10% DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 


Sale by Bluction. 


TUESDAY AND WEDNESDAY, NOVE MBER 2s AND 25. 
THE THIRD PORTION OF THE EXTENSIVE COLLECTION 
OF BRITISH LEPIDOPTERA FORMED BY C. A. BRIGGS, 
Esq., F.E.S 
MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street. Covent Garden, on TUESDAY, 
and WEDNE SDAY, NOVEMBER 24 and 2s, at Half-past Twelve 
precisel ly each Day, the Third and Concluding Portion of this valuable 
ind. well-known Collection, comprising part of the Bombyces, the 


Ne uaz. Geometre and Pyrales, and two of the excellent C abinets (1 of 
40 Reanem: rs yo of 20 Drawers) in which the Collection is contained. Marionettes, Guignols, Automatons, 
The above Sales will be on view the Day prior, 12 till 4, and Mornings of Juggling a &e. 


Sale, and Catalogues had. 


HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigesticn | earns . 
and all Internal Complaints. | 


| CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
CA GS TERE Gy Vi oes Care LIMITED, CARLYLE ROAD, CAMBRIDGE, 
Holloway’s Pills and Ointment way be obtained of | Manufacturers of the Original Cambridge 
all Medicine Vendors. | __ Rocking Microtome. — 
REDUCTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 


THE MOST NUTRITIOUS COCOA. 
Price of £4 4s. 0 


They have also introduced a New Microtome of larger type, 


GRATEFUL—COMFORT ING. | which cuts perfectly flat Sections. 


| Illustrated Catalogue of Apparatus sent Post Free on 
receipt of 18. 6d. 


Address all Communications: 


WITH FULL NATURAL FLAVOUR. | “Instrument Company, Ltd., Cambridge.’ 


“OPTIMUS” MAGIC LANTERNS cureo ror DRAWING ROOM *° LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


39 RUE DE TREVISE 339, 
PARIS. 





Catalogue in Fnglish, Post Free, 247. Large 
Catalogue in French, 120 pp., Post Free, 1s 








Each Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack 

and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens 

of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. /airs for dissolving arranged 
in one Box at same prices. Lever Dissolver, 8s, 9d. 








Superior , Student's Lantern (to take Russian Iron Body, Brass Perforated Kussian Iron | Mahogany Body, Brass 


Japanned Metal Body, | demonstrating tank) with es * Tubes, Body, Brass Sliding | Stage, and 3-draw Tele- 
30s. Brass Sliding Tubes, 40s. | Tubes, 50s. scopic Tubes, 105s. 


PERKEN, SON & RAYMENT, novsorn viaoucr.cc. LONDON. 





NOTICE.—Aduvertisements and business letters for NaTuURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUusIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” - CHARGES FOR ADVERTISEMENTS. 
xa & a & 
oc dies Gla lat a ae 4 Three Linesin Column ....... 0 2 6 
Quarterly ° ’ 6 Per Line after . oo 9 
To ALL PLACES iti vee One Eighth Page, or Quarter Column o18 6 
as eal Sig inca oe | Quarter Page, or Half a Column 115 0 
En ins a Bate ee ee is 6 Half a Page, or a Column 35 0 
Quarterly oO o Whole Page 6 60 


| Peet 
Chogues pr Money Pattee payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 
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DINES PATENT PRESSURE PORTABLE ANEMOMETER. 


x x aa = i an = VELOCITY vr noun wines 
omes S PATENT PRESSURE PORTABLE eansee ree ae © ————— 
a ee ? ™e: bo TTTT 























For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DiNEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shows direct/y the ac/ual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE i. : ~ ? at cs ns oan sol = he £3 10 0 


I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, SEO, BB 


JAMES WOOLLEY, SONS & CO., Lrp,  ©TEST PuBLicaTions oF THE ZooLocicaL 


SOCIETY OF LONDON. 
VICTORIA BRIDGE, MANCHESTER. PROCEEDINGS OF THE ZOOLOGICAL 


MANUFACTURERS, IMPORTERS, AND DEALERS IN SOCIE TY OF LONDON, 18 396, Part 111. Contai: ir the Px ap = 


CHEMICAL and PHYSICAL APPARATUS, — ise scvmactsteesaamis 


TRANSACTIONS, Vol. XIV., Part II. 


> 
SCIENTIFIC INSTRUMENTS, &C. Containing the following Paper, ‘‘On a Collection of Fishes from the 
f, Rio Paraguay,” by G \ Boulenger, F.R.S. With 6 Plates. Pricet 
Lllustrated Catalogue free. ae | ieee a, . a the Publix ‘ — 


“x” RAY PHOTOGRAPHY. LIST of the VERTEBRATED ANIMALS 


NOW OR LATELY LIVING IN THE GARDENS OF THE 


OND( Ninth Edi 
THE COMPLETE APPARATUS, ZOOLOG a AL SOCIE pind u ps IN. Nu ep 
. - “ P — re - To be obtz 1 at the Society ffice (3 anover Square, .), or through 
Including 5-Cell Battery and English-made Coil giving a 3-inch atari e “any Seabee. i 


Spark, new Focus Tube and Stand, box of Sensitive Plates, = eo — ” faa 


Developing Solutions, &c., £10. THE RA 
HORNTON- [CKARD "38" "ran 

TIME AD AND YY 

INSTANTANEOUS SHUTTER. 


Suitable for all kinds of work. 


Simplest and Best. Gives any 
Exposure. Price from 18s. 6d. 


lilustrated Catalogue of ‘*X” Ray Apparatus free. 


OPTICAL & SCIENTIFIC INSTRUMENTS 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


; PHENIX FIRE OFFI CE, THORNTON-P ree © ware. 00, "ATRNCHAM, WANCESTR - 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. | 
MODERATE RATES: “ABSOLUTE. SECURITY. — wm. & Geo. LAW. 
ELECTRI UPPLIED. | 
LIBERAL LOSS SETTLEMENTS. | COFFEE—SUGAR—TEA. 


PROMPT PAYMENT OF CLAIMS. ‘104 NEW OXFORD STREET, We. 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. 
A first-class Set of Apparatus (English make) with Accumulator - - £21 15 0 
Do do. do. with Primary Battery - 19 15 0 

















Can be seen in operation at MARION’S, 22 and 23 Soho Square, London, W. 


MARION & CoO., 
AANUFACTURERS OF DRY PLATES, FILMS, PHOTOGRAPHIC PAPERS AND MATERIAL 
NEW ILLUSTRATED CATALOGUE, POST FREE, 1/-. 
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DIARY OF SOCIETIES. 
THURSDAY, NoveMver 12. 
MATICAL SOCIETY, at 8.—-The Combinatory Analysis :: President's 
— ) Essay on the Geometrical Cal ox Part I. : Herr Lasker. 
L gic: H. MacColl —On a General Integral with some 
Applic ations: G. J. Hurst.—On Ratio: Prof. Hill, F.R.S. 
etrical Construction of Models of Cubic Surfaces: W. H. 
ry of Vortex Rings: H. S. Carslaw.—Differentiation of 
rmonics : E. G. Gallop.—On the Application of Jacobi’s 
1 to the. General Problem of Three Bodies : On 
of the Mean Motions and the Secular Accelerations of 
guments used in the Lunar Theory : Prof. E. W 










Brown 











[IxsTITUTION OF ELECTRICAL ENG INEERS, at 8.- elephone Trur ik Lines : 
John Gavey. 

SoutH Lonpon ENTOMOLOGICAL AND NaTruRAL .History Society, at 
es and Obecevs ations on Acidalia marginipunctata and the Early 

Stages he Second Brood of Polyommatus arg tolus : R. Adkin. 

FRIDAY, NoveMBeER 1 

PE Society, at 5.—On Réntgen Rays: Prof Threlfall and Mr. 
» Absorption of Electric Waves along Wires by a Terminal 


. Barton and Mr. 
ASTRONOMICAL 


Bryan. 

Society, at 8.—Physical Observations of 
at the Adelaide Observatory, 1884 : E. P. Sells.—On the Com- 
yn of Reflector and Por — _Lens holes raphs: E. E. Barnard. 
St tationary Meteor Radiants: G. Bompas.— Royal Observatory, Edin- 
urgh—Observations of Comets po Planets.—Observations of Pheno- 
a of Jupiter's ] at Windsor. New South Wales, 1896: J. 


Bridge : Dr 


Royal Ju piter 





Satellites 














On a Possible Origin of Lunar oy or Ray Systems: J. W. 
—The Sidereal System, revised in 1896: Maxwell Hall.—Pr )per 
Motion of the Southern Short-Period Variables L Carine and K 
Pavonis: A. W. Roberts.—Determination of the Rotation Period and 
Surfa e Chi ara ster of Venus; and Note on Observations of Mercury: 
Percival I —The following P.: apers have been promised Phot 
sraphic Spe 2ctr vor Types III. and IV., also of the Variable Star 8 Lyre : 
F. McClear Royal Observatory, Geeeawi h—Obdservations of Comet £ 
x6 (Pe rrine e). - —Roys al Observatory, Greenw ich—Mean Areas and Helio- 
graphic Latitudes of Sun-spots in the Year 1894, deduced from Photo- 
graphs taken at Greenwich, Dehra Din, and Mauritius. 
MONDAY, November 16 
Camera Ciup, at 6.25.— The Eye "considered as an Electrical Organ: Dr. 
Lindsay Johnson 
TUESDAY, November 17 
ZooLoGICAL SOCIETY, at 8.30. —On further Collections of Mammals from 
Nyasaland : Oldfield Thomas.—On a Collection of Rodents made by 
Mr. J. Ffolliott Darling in Mashonaland, with Short Field-Notes by the 
Collector : W. E. de Winton.. Notes on the Antelopes of the Aures and 
Eastern Algerian Sahara : ‘Alfred E. Pease.—On an apparently new 


in the Menagerie of the Duke of 
Lydekker, F.R.S. 


Deer from North China, 
Woburn Abbey : R. 


Bedford at 


MiveraLocicat Society, at 8.—Election of Officers and Council.—Notes 
1 Zirkelite and Derbylite: Dr. E. Hussak and G. T. Prior.—Some 
Crystals of Iron Pyrites from Cornwall: A. Hutchinson.—Crystallo- 
graphic Noteson Zinckenite, Wolfsbergite, Plagionite, Stephanite, 


Enargite, and Anglesite: L. J. Spencer. 

INSTITUTION OF Civit ENGINEERS, at 8.—Papers to be further discussed : 
The Tower Bridg Superstructure : G. Cruttwell.—’ 
the Tower Bridge : Sam. G. Homfray.——The Paper to 
ext will be : The Bacterial Purification of Water : 
F.R.S. 


be considered 

Percy F. Frankland, 

Roya, STATISTICAL Society, 
Developments of Statistical 
Years : John Biddulph Martin. 

RovaL PHoTroGRaPuHic SOCIETY, at 8 
Mr. Eddington. 


30.—Inaugural Address: On 
and Methods during 


at 5. 
Research 


some 
Recent 


.—Successful Half-Tone Illustration : 


WEDNESDAY, 


at 8.—Presidential 


NOVEMBER 18, 

Society or ARTs, Address : Major-General Sir Owen 
Tudor Burne. 

GroLocicaL SociE ry, at 8.—On seatonite gigantea, a New Cycadean 
Stem from the Purbeck Beds of Portland : C. Seaward.—The Fauna 
fthe Keisley Limestone. Part II. C anne ey F. R. Cowper Reed.— 

74% Possible Cause of the Glacial Epoch: Prof. Edward Hull, 





Roya METEOROLOGICAL SOCIETY, at 7.30.—Report on the International 
Meteorological Conference at Paris, September 1896: William Ellis, 
F.R.S.—Haze, Fog, and Visibility : Hon. F. A. Rollo Russell. 


Rovat MicroscoricaL Soctery. at 8 
THURSDAY, NoveEMBER 109. 


Rovat Society, at 4.30. —M: athema atical Contributions to the The sory of 








I ition. On Telegony in Man, &c.: Karl Pearson, F.R.S., and Miss 
e Lee.—Reproduction and Metamo »rphosis of the Common Eel : Prof. 

3. Grassi. 
LINNEAN Society, at 8.—On the Structure and Development of the 


Hy branchial Skeleton and Larynx Xenopus and Pipa, with Remarks 
he Affinities of the Aglossa: W. G. Ridewood.—Amphipoda from the 
: pen uhagen Museum and other ious es: Rev. Thos. R.- R. Stebbing 


CHEMICAL Society, at 8.—Mercury Hyponitrites ; The Nitrites of Mercury 
and the Conditions under which they are formed ; The Interaction of 





Mercurous Nitrite and the Alkyl Iodides: Dr. P. H. Ray.—Crystallo- 
graphy of the Monohydrated Mercurous Nitrite: T. H. Holland.— 
Sulphocamphoric ‘Ac id and other Derivatives of Camphorsulphonic Acid : 
Dr. H. Lapworth and Dr. F. Stanley Kipping. 
FRIDAY, NovEMBER 20. 
EPiDEMIOLOGICAL Society, at 8.—The President (Prof. J. Lane o atter) 
will deliver his Inaugural Address—On the Endemic Prevalence In- 


fective Disease in the T: ropics. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND ae 


Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., es. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 
Boxes, 9d., 15., 18. 6d., 2s. Store Boxes, as. 6d., 48., 58.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, os 6d., 118. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 5s., 75. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. od., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 25., 28. 6d. per pair. Cabinet Cork, 7 by 4 Is., 18. 4d. per 
doz. g 





Nested Willow-chip Boxes, 4 doz 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessz ary implements for soem tos. 6d.; Scalpels, with ebony 
hz andles, 1s. 3@.; Fine Pointed Scissors, 2s. per pair; Egg Drills, 2d., 3¢., 
1s.; Brass Blowpipes, 4d., 6d. A large st k of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS' EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 PP. ), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen, 
36 STRAND, LONDON W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, 
The following are some of the ‘Ser é rms, 


7.—Our new Label List of British 





perfect conditior guaranteed 
with prices: 

Scyllium, rod. each ; 8s. doz. Sipunculus, 3s 
Amphioxus, od. each. Echinus (large 





45. doz. 














Astacus, god. each. Cucumaria (large), 1s. 4@. each. 

Anodon, gA. each. Apus. ts. each 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 

Noctiluca, 1s. 3d. per tube. Scorpio, 1s. to 1s. 6d. each. 

Grantia, 1s. 3¢. per tube. Sco! mgr 1s. 6d. each. 

Sycon, 1s. 3@. per tube. lysia to rod. each 

Medusoids, 1s. 3¢. per tube. a d. each. 

Aurelia, rod. each. igo media, 10d. each. 

Coryne, 1s. per tube. Mya, tod. eac 

Obelia, 1s. per tube. Pedicellina. 1s, per tube. 

Ascaris (large), 8¢. each. Salpa, 1s. 6¢. per tube 


Cerebratulus, 1s. 6d@. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
vther Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth 


Ascidia, 8d. each. 
Raia, 15s. to 2s, 6d. each. 
Lacerta, 10d. each. 


THE DIRECTOR. 
> Esa 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN 


LONDON, W.C. 
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MACMILLAN & CO.’S MATHEMATICAL WORKS, 


By H. S. HALL, M.A., and S. R. KNIGHT, B.A. 
ALGEBRA FOR BEGINNERS. Globe 8vo. 2s. With 


Answers. 2s. 6d. 


ELEMENTARY ALGEBRA FOR SCHOOLS. Sixth Edition. 
Revised and Enlarged. Globe 8vo. 3s. 6d. With Answers. 45. 6c. 
Key. Crown 8vo.. 8s. 6¢. ANswers. Feap. 8vo. Sewed. 1s. 

ACA DEMY.—“ We do not remember to have seen a better book. . . . 

It is the outcome of a long experience of school teaching, and so is a 

thoroughly practical book. . Buy or borrow the book for yourselves and 

judge, or write a better.’ 


HIGHER ALGEBRA. A Sequel to Elementary Algebra for 
Schools. Fourth Edition. Revised and Enlarged. Crown 8vo. 7s. 6d. 
Key. Crown 8vo. tos. 6¢ 
ATHEN.EUM.—“ We unhesitatingly assert that it is by far the best 

work of its kind with which we are acquainted. It supplies a want much 

felt by teachers.” 


ALGEBRAICAL EXERCISES AND 


PAPERS. With or without Answers. Third Editior 
Enlarged. Globe 8vo. 2s. 6c. 


EXAMINATION 


Revised and 


ARITHMETICAL EXERCISES AND EXAMINATION 
PAPERS. With an Appendix containing Questions in LOGARITHMS 
AND MENSURATION. With or without Answers. Third Edition. 


Revised and Enlarged. Globe évo. 2s. 6c. 


ELEMENTARY TRIGONOMETRY. 
Key. Crown 8vo. 8s. 6d. 
EDUCATIONAL REVWTEW".—“*The authors have that instinctive 
knowledge of the needs, both of the pupil and of the teac her, which only 
belongs to the practical teacher. - On the whole it is the best elementary 
treatise on Trigonometry we have seen. 


Globe Svo. 45. 6d. 


GUARDIAN.“ They are lucid and concise in exp Osition, their methods 
are simple, and the examples are judiciously selected.’ 


By H. S. HALL, M.A., and F. H. STEVENS, M.A., 
Masters of the Military Side, Clifton College. 
A TEXT-BOOK OF EUCLID’S ELEMENTS, including 


Alternative Proofs, together with Additional Theorems and Exer cise> s 
classified and arranged. Reprint of Second Edition. Globe 8vo. 4s. 6d 


Also in parts, separately. 


MEG E.« « « « 8 | Books III.-VI. 35. 
Books I. and IT. Is. 6d. | Books I.-IV. . . . 
Books IL. and III. 2s. Books V., VI., & XI. 2s. 6d. 
Books I.-III. . . 2s. 6a. Book XL . Is. 
Books III. and IV. 2 


| 
CAMBRIDGE REVIE\W.—“ The whole is so evidently the work of 


practical teachers, that we feel sure it must soon displace every other Euclid. 
JOURNAL OF EDUCATION.—“ The most complete introd luction to 
plane geometry based on Euclid’s E ‘a nts that we have yet seen. 


1{THEN.EUM.—* The work will be received with favour by practical 

teachers.” 

A KEY TO TILE EXERCISES AND EXAMPLES CON- 
TAINED IN A TEXT-BOOK OF EUCLID'S EL E MENTS. 
Books 1.-Vl. and XI. Crown 8vo. 8». 6¢. Books 1.-IV 6s. 6d. 
Books VI. and XI. 43s. 6. 


By F. H. STEVENS, M.A. 
ELEMENTARY MENSURATION. 


Globe Svo. 35. Od. 
By J. M. WILSON, M.A., late Head-Master of Clifton 
College. 

ELEMENTARY GEOMETRY. Books I.-\. Containing 


the subjects of Euclid s first six Books: f emhen the Syllabus of Geo 
metry prepared by the Geometrical Association. Fourth Edi ition 


Globe 8vo. 4s. 6 


SOLID GEOMETRY AND CONIC SECTIONS. With 
Appendices on Tra nsversals and Harmonic Division For the use of 
Schools. Third E n G tol we 8vo. 35. 6d. 


MACMILLAN AND CC,, LIMITED, 


By CHARLES SMITH, M.A., Master of Sidney Sussex 
College, Cambridge. 


ELEMENTARY ALGEBRA. Second Edition. 


45. Od. 

SOLUTIONS OF TIIE EXAMPLES IN CHARLES 
SMITH’S ELEMENTARY ALGEBRA. By A.G.CRACKNELL, 
B.A., late Scholar of Sidney Sussex College, Cambridge ; Mathematical 
Master of Sunbury Military College. Crown 8vo. tos. 6d. 


A TREATISE ON ALGEBRA 
Svo. 75. 6d. 

SOLUTIONS OF THE EXAMPLES IN A TREATISE 
ON ALGEBRA. Crown 8vo. 10s. 6d. 


Globe 8vo, 


Fourth Edition. Crown 


AN ELEMENTARY TREATISE ON CONIC SECTIONS. 


Crown 8vo. 7s. 6d. 


SOLUTIONS OF THE EXAMPLES IN AN E L EMEN. 
TARY TREATISE ON CONIC SECTIONS. Crown 8vo. tos. 6¢. 


GEOMETRICAL CONIC SECTIONS. 
AN ELEMENTARY TREATISE ON SOLID GEOMETRY, 


Crown 8vo. gs. 6d. 


Crown 8vo. 6s. 


By I. TODHUNTER, M.A., F.R.S. 
THE ELEMENTS OF EUCLID. For the use of Schools 
and Colleges. Comprising the first six Boo ks and portions of the eleventh 
and twelfth Books. With Notes, an Appenc lix, and Exercises. Pott 8vo. 


s.6¢. Key. Crown 8vo. 6s. 6. 

THE ELEMENTS OF EUCLID. Books I. and II. Pott 
8vo. IS. 

MENSURATION FOR BEGINNERS. With numerous 


examples. Pott 8vo. 2s. 6d. Key. Crown 8vo. 7s. 6d. 


ALGEBRA F OR BEGINNERS. With numerous examples. 
Pott 8vo. 2s.6d. Key. Crown 8vo. 6s. 6¢. 

ALGEBRA. For the use of Colleges and Schools. Crown 
8vo. 7s. 6d. Key. Crown 8vo. ros. 6d. 

TRIGONOMETRY FOR BEGINNERS. With numerous 


examples. Pott 8vo. 2s.6d. Key. Crown 8vo. 8s. 64. 


PLANE TRIGONOMETRY. For the use of Colleges and 
Schools. With numerous examples. Crown 8vo. 5s. Key. Crown 
Svo. ros. 6x. 

PLANE TRIGONOMETRY. For the use of Colleges and 
Schools. With numerous examples. Revised by R. W. HOGG, M.A. 
Crown 8vo. 5s. Key. Crown 8vo. tos. 6d. 


SPHERICAL TRIGONOMETRY. For the use - Colleg es 


and Schools. With numerous examples. Crown 8vo. 4s. 6d 


MECHANICS FOR BEGINNERS. With numerous examples. 


Pott 8vo. 4s. 6d. Key. Crown 8vo. 6s. 6d. 


AN ELEMENTARY TREATISE ON THE THEORY 
OF EQUATIONS. With a collection of examples. Crown 
7s. 6d. 

A TREATISE ON PLANE CO-ORDINATE GEOMETR\. 
With numerous examples. Crown 8vo. 7s. 6d. 


SOLUTIONS TO PROBLEMS CONTAINED IN A 
TREATISE ON PLANE CO-ORDINATE GEOMETRY. Edite 
by C. W. BOURNE, M.A. Crown 8vo. ros. €d. 


A TREATISE ON THE DIFFERENTIAL CALCULUS 
AND THE ELEMENTS OF THE INTEGRAL CALCULUS 
With numerous examples. Crown 8vo. 1os. 6¢. Key. Crown ov 
10s. 6d. 

A TREATISE ON THE INTEGRAL CALCULUS AND 
ITS APPLICATIONS With numerous examples. Crown © 
tos. 6%. Key. Crown 8vo. ros. 64. 


EXAMPLES OF ANALYTICAL GEOMETRY 
DIMENSIONS. Crown 8vo 45. 

A TREATISE ON ANALYTICAL STATICS. Wit 
numerous examples. Fifth Edition. Edited by Professor J. 


EVERETT. Crown 8vo. 10s. 6d. 
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~ MACMILLAN & CO’S NEW BOOKS. 


Demy 8vo, 15s. net. 


THE LONDON PLEASURE GARDENS OF THE EIGHTEENTH CENTURY. 
By WARWICK WROTH, F.S.A., of the British Museum, assisted by ARTHUR EDGAR WROTH. With 62 Illus 
trations. (Uniform with Mr. Arthur Dasent’s ‘‘ St. James’s Square.”) 

CRANFORD SERIES.—NEW VOLUME. 
Crown $8vo, cloth elegant, or cloth, paper label, uncut edges, 6s. 


THE SCHOOL FOR SCANDAL AND THE RIVALS.- By R. B. 


SHERIDAN. With 50 Illustrations by EpMUND J. SULLIVAN, and an Introduction by AUGUSTINE BIRRELL, Q.C., M.P. 
Also a limited edition on super royal hand-made, 30s. net. (250 copies only for England and America.) 


SECOND EDITION NOW READY. 
By RUDYARD KIPLING. * 
Crown 8vo, cloth gilt, 6s. 


SOLDIER TALES. Containing: 


With the Main Guard—The 


Drums of the 


Fore and Aft—The Man Who Was—The Courting of Dinah Shadd—The Incarnation of Krishna Mulvaney—The Taking 
of Lungtungpen—The Madness of Private Ortheris. With Head and Tail Pieces and 21 Page Illustrations by A. S. 


HARTRICK. 


DAILY NEWS.—* The large and beautifully clear print, excellent paper, and binding in blue and gold, make ‘Soldier 
Tales’ a most attractive and timely gift-book. Mr. Kipling’s stories of Mulvaney and Co. are as captivating at the tenth reading 


as at the first—as all stories of first-rate genius are.” 


NEW NOVEL BY F. 


MARION CRAWFORD. 


2 Vols., globe 8vo, 12s. 


TAQUISARA. By F. Marion Crawford. 


DAILY TELEGRAPH.—* Lovers of Mr. Marion Crawford’s romances will find much to delight them in his new novel 


‘Taquisara.’. .. 


BY THE AUTHOR OF 


He has constructed a plot of wonderful skill and mystery.” 


“ROBBERY UNDER ARMS.” 


Crown 8vo, 6s. 


THE SEALSKIN CLOAK. By Rolf Boldrewood. 


NEW BOOK BY MRS: MOLESWORTH. 
Crown 8vo. 45. 6d. 
THE ORIEL WINDOW. By Mrs. MoLeswortn. 
With Illustrations by LESLIE BROOKE. 


Now Ready, Eighth Edition, globe 8vo. 2s. 6d. 

A JUNIOR COURSE OF PRACTICAL CHE- 
MISTRY. By Francis JONEs, F.R.S.E., F.C.S. With 
Preface by Sir H. E. Roscoe, F.R.S. 

Globe 8vo. 5s. 

AN INTERMEDIATE COURSE OF PRACTI- 
CAL PHYSICS. By ARTHUR SCHUSTER, Ph.D., F.R.S., 
Professor of Physics in the Owens College, Manchester, 
and Dr. CHARLES H. Legs, D.Sc. 

Vol. II. demy 8vo. 6s. net. 

THE ELEMENTS OF PHYSICS. A_ College 
Text-Book. By Epwarp L. NicHoLis and WILLIAM S. 
FRANKLIN. In 3 vols. Vol. II. Etecrriciry and 
MAGNETISM. 

4to. boards, 2s. 6d. net. 

PHYSICS NOTE BOOK. With Spaces for the 

Pupils’ Drawings of Experiments. [Britannia Series. 


a Extra crown 8vo. 6s. net. 

THE GASES OF THE ATMOSPHERE: the 
History of their Discovery. By W1LL1AM Ramsay, F.R.S., 
Professor of Chemistry in University College, London. 
With Portraits. 

a. Third Edition, crown 8vo. 10s. 6d. 

DIFFERENTIAL AND INTEGRAL’ CAL- 
CULUS. With Applications. By ALFRED GEORGE 
GREENHILL, M.A., F.R.S. Professor of Mathematics in 
the Artillery College, Woolwich. 
= Extra crown 8vo. 14s. net 

ALTERNATING CURRENTS AND ALTER- 
NATING CURRENT MACHINERY, being Volume 
II. of the Text-Book on Electro-Magnetism and the Con- 
struction of Dynamos. By DuGaLp C. Jackson, C.E., 
and JOHN Price Jackson, M.E. 


| ELEMENTARY 





Crown 8vo. 6s. 

SOLID GEOMETRY AND 
MENSURATION. By H. D. THompson, D.Sc., Ph.D. 

Demy 8vo. 10s. net. 

The BUDDHIST PRAYING WHEEL: a Collection 
of Material bearing upon the Symbols of the Wheel and 
Circular Movements in Custom and Religious Ritual. By 
W. Simpson, R.I., M.R.A.S., F.R.G.S., Hon. Associate 
R.I.B.A. With numerous Illustrations by the Author. 

Demy 8vo. 10s. 6d. 

A SHORT HISTORY OF ARYAN MEDICAL 
SCIENCE. By H.H. Sir BHAGvatT SINH JEE, K.C.LE., 
M.D., D.C.L., LL.D., F.R.C.P.E., Thakore Saheb of 
Gondal. With 10 Plates. 

Vol. I. demy 8vo. 17s. net. 

ELECTRO-PHYSIOLOGY. By W. BIEDERMANN, 
Professor of Physiology in Jena. Translated by FRANCEs 
A. WELBY. With 136 Figures. 

Medium 8vo. 2Is. net. 

DICTIONARY OF POLITICAL ECONOMY. 
Edited by R. H. INGLIs PALGRAVE, F.R.S. Vol. II. 
F.—M. 

Crown 8vo. 5s. 

ROUND THE YEAR: a Series of Short Nature 
STUDIES. By L. MiALt, F.R.S., Professor of Biology 
in the Yorkshire College. With Illustrations, chiefly by A. 
R. HAMMOND, F.L.S. 

Demy 8vo. 14s. net. 

HISTORY, PROPHECY, AND THE MONU- 
MENTS; or, Israel and the Nations. By J. F. McCurpy, 
Ph.D., LL.D. Vol. II. To the Fall of Nineveh. 

CLASSICAL LIBRARY—New Volume. Demy 8vo. 145. 

THE ELDER PLINY’S CHAPTERS ON THE 
HISTORY OF ART. Translated by K. Jex-BLAKE, 
Classical Lecturer at Girton College, Cambridge. With 
Commentary and Historical Introduction by E. SELLERs, 
former Student of Girton College, Cambridge, and of the 
British School at Athens, and Additional Notes contributed 
by Dr. HeinricH LuGwic URLICHs. 


MACMILLAN AND CO., LIMITED, LONDON. 
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CADBURY'S COCOA is at once a refresh- 
ing, stimulating drink, and a nutritious food 

probably more nourishing than: any other 
beverage. It is light, refined, and digestible, 
and can be safely and beneficially taken as an article of daily diet AT ALL TIMES 
AND ALL SEASONS. The leading Doctors and Analysts, and the Medical Press, 
testify to its purity and superiority. 




















EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ia pa nn from £5 to £7 Ts. 


This famous Instrument has ‘Aree circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, Xc. 


SPLENDID TESTIMONIALS. 


manxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.. 


“THE BEST IS THE CHEAPEST IN THE END.” 


Ves, and in the Beginning, foo / 





COILS. —34 to 4, £10; 45 to 5, £14; 64 to 8, £18: with Improved Contact-breaker, Duplicate 
Platinums, Insulated Pillars for Secondary, &c. 


Ae COIL CABINETS. —Not a simple Box, but a useful Cabinet, in which such Accessories,as Resistance 
Coil, ** Cut-out,” Switch for Lamp, &c., may be kept 7 séé ready for immediate use. 
FOCUS. TUBES. —Inferior Tubes are dear at any price; every Tube supplied by me ‘tested by myself 
personally, 25s. and 30 ie 
TUBE HOLDER.—Wood and Ebonite, as it ought to be, 7s. 6a. to 20s. 


, I +4 JRESCENT SCREENS —Best quality, 8x 5, 30s. Dozens have been supplied to readers of this 
ournal. 


CROOKES TUBES and other Apparatus for Lecture purposes, also Lantern Slides of same. 
RADIOGRAPHS, showing Bones, Muscular Tissue, Spine, Lungs, Heart, Stone in Kidney, &c. 


W. I. CHADWICK, 


2 ST. MARY’S STREET, MANCHESTER. 


Printed by RicHarp Cr ay & Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Li mre n, and published by Mac ULLAN & CO» 
LiMiTED, at 29 Bedford Street, 1 on lon, W.C., and THe Macmittan Company, 66 Fifth Avenue , aa \ Tuurspay. November 12, 139% 
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INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured 
eoncurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 











“X” RAY “FOCUS” TUBES, 25s. 


BROW NING’S 


“TRIS” Kea 


MICROSCOPE <4 


Is a superior instrument, well 





adapted for the Student's use ; 
it is made entirely of Brass, and 
perfectly fitted ; it has a sliding 
body, drawer tube, fine adjust- 
ment, A eyepiece, and 4% in. 


and } in. objectives. 


£6 2s. 6d. 


Illustrated Catalogue post free. 


PRICE - 


As FLUORESCENT SCREENS, 35s. and 63s. JOHN BROWNING, 
Complete A tus for Réntgen “X” Rays, with 
_ "Galle aad Fluorescent Screens, a wi 63 STRAND, ; 
De taile a Lis ton Appli ‘ation L Oo N D Oo N , Ww. Cc ° we 
9 NEGRETTI & ZAMBRA’S 
. E 
Js B CK S MICROSCOPES. BINOCULARS AND TELESCOPES. 





No. 25A. —THIS MODEL, with 
I-in. and 4-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
%-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 


£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and _ Focussing 





and Swinging Adjustments, 
£8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.C. 


STAND No. 25. 


in Polished Mahogany Case, | 


| £2 2s. 





Makers of the ‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy. 









Nickel-plated, covered with Brown 
Leather. 
PRICE .. -. £2 10s, 
Perrect Derinition & HiGu Power, 


TELESCOPE. 


“ARMY SIGNALLING” 


#2 2s. 





As supplied by NEGRETT!I & ZAMBRA to the War Office. 
Length, when closed, 11 inches. Combining high power and portability. 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 
38 HOLBORN VIADUCT, E.C. 


Branches : 45 CORNHILL; 122 REGENT STREET. 
ILLUSTRATED Prick Lists FREE sy Posr. 
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UNIVERSITY ‘COLLEGE OF NORTH | 


WALES. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF 


Applications are invited for the Chair of Meio utics (Pure and Applied) 

yw Vacant in this College. The Council will Elect on December 16. 
stipend, £400. Forty Copies of the Application and Testimonials to be in 
the hands of the undersigned not later than Monday, November 30. The 
Professor will be expec ted to enter on his duties at the beginning of the 
New Year. For further particulars apply to 

JOHN EDWARD LLOYD, M.A., 
Bangor, November 11, 1896. Secretary and Registrar. 


UNIVERSITY COLLEGE OF SOUTH | 


| handles, 1s. 3d. ; 


| 28$ Brass 


WALES AND MONMOUTHSHIRE. 


(ONE O} he CONSTITUENT COLLEGES OF THE 
NIVERSITY OF WALES.) 
LE c TU RER IN GEOLOGY. 

The Council of the College is prepared to appoint a Lecturer in Geology 
ita stipend of £200 per annum, with an allowance for Evening Work in 
the Technical School. Particulars of duties may be obtained on application 
to the undersigned, to whom applications, with twenty-five copies of testi- 
nonials, must be sent not later than December 31, 1896. 

J. AUSTIN JE pacts B.A., Secretary and Registrar. 

University College, Cardiff, November 6, 1896. 


MASON COLLEGE, BIRMINGHAM. 
APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
DEPARTMENT. 

The Council invite applications on or before Nove mber 28, 1896, for the 
ibove Appointment vacant in consequence of the election of Mr. Swale 
Vincent to a British Medical Association Research Scholarship. 

The duties will commence on January 6, 1897 

Particulars of the stipend, conditions, and duties will be sent on appli- 

ation to the undersigned, to whom all applications for the Appointment 


hould be sent. 
GEO. H. MORLEY, Secretary. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 


WATKINS & DONCASTER, | 


| NATURALISTS, ~ MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
ETS. 


| Insects, 1s. 6d., 25., 25. 6a. per pair. 


JENTIFIC APPLIANCES AND CABINET. 

Plain Ring Nets, wire or cane, including Stick, rs. 3d., 2s., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., gd., 158., 15. 6d. Zinc relaxing 
Boxes, g¢., 15., 1s. 6d., 2s. Store Boxes, 2s. 6d., 45., 55, 6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6d. Botanical Cases, japanned double 
tin, rs. 6d., 2s. od., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for —— 

Cabinet Cork, 7 by ap ts. 4d. pe 


| doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label Li ist of Britch 
Micro- -lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
| Pupa- Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 


ing most necessary implements ‘for skinning, ros. 6d. ; Scalpels, with ebony 
Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 34., 


Blowpipes, 4@., 6d. A large stock of British, European, and 


| Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomologic: 21 Pins of 


| 60 Specimens, 10s. 64.; 


REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. 
Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at | 


resent) except Thursdays. 
CHRISTMAS VACANCIES.—Early applic ati Qn on yuld now be made. 
( = utes wanted especially for Science, General Subjects, and Music. 
RTNERSHIPS AND TRANSFERS.—A goed Boys’ School, Day 
Boarding, Wanted; also Mastership with view to Partnership in 
Preparatory School. 


INDIAN GEOLOGICAL SURVEY. 


\ Vacancy having occurred on the Geological Survey of India, candidates 
we invited to apply to the Under Secretary of State for India, India Office, 
Whitehall, London, with certificates of qualifications and age. Cz andidates 
vust be under 25 years of age, and must be qualified in Geology and 
Chemistry. The sal ary of the post begins at 350 rupees a month. 

Further particulars will be furnished on written application to the 
Xevenue Sécretary, India Office, Whitehall. 

A. GODI EY. 


LINNEAN SOCIETY OF NEW SOUTH 
WALES, SYDNEY. 


MACLEAY BACTERIOLOGIST. 
\pplications for the position of Bacteriologist to the Society are invited 
y the Council, and must be forwarded by mail leaving I mndon not later 


han December 11. Salary, £350 per annum. Full particulars on appli- 
ation to Dutau & Co., 37 Soho Square, London, W. 


SCIENTIFIC AND MEDICAL BOOKS. 
MINERALS. 


NOTICE OF REMOVAL. 


We take pleasure in announcing that a long lease has been secured on the 
arge building, situated in the heart of the business section of Philadelphia, 


No. 1317 ARCH STREET, 
where our Central Offices and Sales Rooms will be located after 
NOVEMBER 25, 1806 
While the bulk of both Minerals and Books will remain on storage, we shall 
mé ike in these large and well-lighted Show-rooms a display of rare and 
eautiful Minerals. unequalled by that of any similar establishment in the 
anh MINERALS for Museums, Collectors, Teachers and Students. 


Every kind and quality of Mineralogic cal material required for Cabinets, or 


in study and investigation, always kept on hand. 
128-fage Mineral Catalogue, free. Book Lists on every subject of Science 
and Medicine, on application. (Established in 1876.) 
DR. A. BE. FOOTE 
(WARREN M. Foore, Manager), 


1317 ARCH STREET, PHILADELPHIA, PA., U.S.A. 





every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen, 
36 STRAND, LONDON W.C. (Five doors from Charing Cross.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


100 do., 2ls.; 200 do., 42s, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6¢. each, Post Free 
CaTALoGues GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock, 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxen., Assoc. R. 8. Mines, 
NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, Anglesite, 
Seeeeiee. Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 

Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 
Petzite, Pharmacolite, Proustite, Stepha anite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art:—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ae. 5 and 13 Rock-Constituents, 7s. 6¢@. Case of 12 Micro-slides 
f Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale: 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens— Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c 
Physiography Collections. 

Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
a. Geological Hammers. 
Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 








JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Gc 
Benches, &c., &c. Instruments for special a constructed to Fe 
own designs. Price List on application. 











| W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 


# Crogsland Road, Chalk Farm, London, N.W. 
MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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NOVEMBER 1896] 


Sale by A Huction. 


TUESDAY AND WEDNESDA\ NEXT. 
THE THIRD PORTION OF THE EXTENSIVE COLLECTION 
OF BRITISH LEPIDOPTERA FORMED BY C. A. BRIGGS, 
Esq., F.E.S. 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
ind WEDNESDAY, NOVEMBER 24 and 25, at Half-past Twelve 

isely each Day, the Third and Concluding Portion of this valuable 

d well-known Collection, comprising part of the Seren the 

tua, Geometra and Pyrales, and two of the excellent Cabinets (1 of 
1 1 of 20 Drawers) in which the Collection in conteined. 


19, 





yn view the Day prior, 12 till 4, and Mornings of 


Sale, and Catalogues had. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specir nens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Lepteplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth 


THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S OINTMENT 


CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
F.£.S., 

With the Assistance of 


Sales will be « 


THE DIRECTOR. 


Edited by Richarp Soutn, 





Rosert Apkin, F. E.S. MartTIn Jacosy, F. . S. 
> R. Bittups, F.E. J. H. Leecu, B.A., F.L.S., F.E.S 
Lucas Distant, F.E.S., &c. De. D. Suarp, F.R. S F.E.S. &c 


Epwarp A. Fitcn, F.L.S., F.E.S. 
F. W. Frouawk, F.E.S. 


H. Verra.t, F.E.S. 
Ww. Warren, M.A., F.E.S. 
W. F. Kirsy, F.E.S. 
‘ Founded by the late Edward Newman in 1830, this Journal has bee: 
‘© Popular organ of British Entomologists since 1864. Its contents deal 
chialy with the home fauna, but there are frequent articlesand notes on 
t 
* ters of interest pertaining to the Entomology of various parts of the world 
ublished on the first of each month. Price 6d. Subscription, 6s. pe 
annum post free to any c¢ ountry. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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Y FREDK. JACKSON & Co. 






: 22 (Late MOTTERSHEAD & CO.), 

i 14 CROSS STREET, MANCHESTER 
sc = Goods Entrance: 10 Haif-Mtoon Street, 

= = LABORATORY FURNISHERS, 
= les Importers, Manufacturers, and Dealers in 

s © CHEMICAL AND PHYSICAL 

; io APPARATUS 

Fe Of every Description. 

$ it Fine Chemicals, Volumetric Solutions, 
oy Plain and Stoppered Bottles, 

= { AND EVERY LABORATORY REQUIREMENT. 
S 4 Illustrated Catalogue of Apparatus, with Price List 
FF ‘ of Chemicals, ‘free on application. 
—— So 


f 


>i 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, & 
Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices 
Illustrated Price List Pos 


W. F. S. obtained the only Medal in the Great [xhibitio 1 of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only Gott 
MEDAL in the International Inventions Exhib ition 1885 for Mathematica 
Work. Silver Medal, Architects’ Exhibition. 18 


Address '—GREAT TURNSTILF. HOLBORN, 


DE VERE. 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 





Mathematical, 


t Free. 


LONDON, WoC 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


39 RUE DE TREVISE 339, 





PARIS. 
Catalogue in Eng slish, Post Free, 2}d. Large 
-atalogue in French. 120 pp.. Post Free, 1 





THE MERA 
ICK ARD M hes aan 
Price from £8 11s 
TIME AND 
INSTANTANEOUS SHUTTER. 


Suitable for all kinds of work. 


Simplest and Best. Gives any 
Exposure. Price from 18s, 6d. 


THORNTON-PICKARN MFC. C0.. ALTRINCHAM, MANCHESTER 
On the rst of every Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTenTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals. —Botanical News.— 

Proceedings of Societies. 
The enlargement has made rc 
and interesting papers which 

‘ Grevillea. 
Price 15. 8d. 


London: WEST, 





m for many Cryptogamic and other usef 
‘have accrued since the discontinuance 


Subscription for One Year, payable in advance, 16s. 
NEWMAN, & CO.. 54 Hatton Garden, E.C 
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DINES PATENT PRESSURE PORTABLE ‘ANEMOMETER, 





OWESS PATENT PRESSURE PORTABLE ANEMOMETER 


. CASELLA. LONDON 


~ MRROGITY § PER an NOUR In MAES 











lor many years the want has been felt of a PORTABLE 


ANEMOMETER, by means of which the actual Velocity and 


Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical expen- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


£3 10 0 


I. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C, 


MR. SPENCER? S NEW WORK. 
JUST PUBLISHED. S8vo, Cloth. Price 16s. 


THE THIRD AND LAST VOLUME OF 
THE 


PRINCIPLES OF SOCIOLOGY. 


By HERBERT SPENCER. 


WILLIAMS & NORGATE, 14 Henrierta Srreer, Lonpox, W.C 





NEW WORK BY THE REV. H. N. HUTCHINSON. 
With a Preface by Sir Henry Howorrn, M.P., F.R.S., and Ten 
full-page Illustrations. Small Demy 8vo. tos. 6d. 
PREHISTORIC MAN AND BEAST. 
By the Rev. H. N. HUTCHINSON, 

\uthor of “‘ Extinct Monsters,” ‘Creatures of Other Days,” &c. 
London: SMITH, ELDER & CO., 15 Waterloo Place, S.W. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 
LIST of the VERTEBRATED ANIMALS 
NOW OR LATELY LIVING IN THE GARDENS OF THE 
ZOOLOGICAL SOCIETY OF LONDON. Ninth Edition. 1896. 


To be obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 


Wo. & Geo. LAW. 


COFFEE—SUGAR—TEA. 
104 NEW OXFORD STREET. W.C. 








THE NEW SCIENCE TEACHING, 


NOW READY. Crown 8vo. 5s. 


EXPERIMENTAL SCIENCE. 


\ School Course of Practical Exercises in Elementary Physics (mainly 
(Juantitative), including some fundamental Principles in Mechanics. B 








y 
ARTHUR HussLe, Science Demonstrator to the London School Boar 
With numerous Illustrations and Diagrams. 

‘his book covers the experimental w« rk of the new Physiography 
Syllabus, the Llementary Physics Course in Ors ctdond Science Schools, 


und the Syllabus of the Incorporated Associatic of He: admasters (Subjec 
A Physics). 
It has also been found useful as a good general course of practical scien t 
oth as a Class and asa Sfecific subject; being spec ially distinctive in its 
advocacy of simple, home-made apparatus, its easy practical methods for 
the verifi ation of phy al laws, and the imp tance it attaches to Quant 


tative experimen Weighing . Me asuring, Xc. 
CHAPMAN & HALL, Lrp., Lonpon. 
for the Science and on Department of South Kensington, and for 
Yeientific Publications of Messrs. ‘Wiles & Sons, of New Yor 


Catalogues on applica tion 


NEW BOOKS IN SCIENCE. 
1. Applied Bacteriology. 


\ Manual containing the latest methods of Research and their App 
cation. By T. H. PEARMAIN and C. G MOOR, M.A. Canta 
F.C.S. With &1 Illustrations in Colours. Price 12s. 6a. net. 


2. A Manual of Physiology. 
By Prof. G. NEIL STEWART, M.A., M_D., D.Sc. (University Series 
of Manuals.) 300 Engravings and 5 Coloured Plates. Price 15s. 


3. A Manual of Physics. 

Second Edition, Re-written for Elementary and Advanced Students 
By WM. PEDDIE, D.Sc., F.R.S.E., Assist. Prof. of Physics, 
University of Edinburgh. (University Series.) Price 7s. 6d. 

4. Chemical Notes for Students preparing 
for Examinations. By G. H. GEMMELL, F.C.S. The latest a 
most practical Note Book. Price 5s. 

London: BAILLIERE, TINDALL, & COX, King William Street, 
Strand. 


RONTGEN RAYS. 


A first-class Set of Apparatus (English make) with Accumulator - - £21 15 0 
Do do. do. 


with Primary Battery - 19 15 0 


Can be seen in operation at MARION’S, 22 and 23 Soho Square, London, W. 


MARION & CoOo., 
MANUFACTURERS OF DRY PLATES, FILMS, PHOTOGRAPHIC PAPERS AND MATERIAL. 
NEW ILLUSTRATED CATALOGUE, POST FREE, 1/-. 
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DIARY OF SOCIETIES. 


THURSDAY, NoveMBER 10, 


Rovat SOCIETY, at 4.3 —Reproduction and Metamorphosis of the Common 
Eel: Prof. G. B. Ges assi.—The 1896 Eclipse Expedition to Novaya 
Zemlya : Sir G. Baden-Powell.—Preliminary Report on the Results ob- 
tained with ae Prismatic Camera during the Total Eclipse of the Sun, 


August 9, : J. Norman Lockyer, F.R.S. 


Linnean Society, at 8.—On the Structure and Development of the 
{yobranchial Skeleton and L arynx in Xenopus and Pipa, with Remarks 
mn the Affinities of the Aglossa : W. G. Ridewood.—Amphipoda from the 
Cc Ta Museum and other Sources; Rev. Thos. R. R. Stebbing, 
F_R.S 

Cuemicat Society, at 8.—Mercury Hyponitrites ; The Nitrites of Mercury 


and the Conditions under which they are formed ; The Interaction of 


Merc urous Nitrite and the Alkyl Iodides: Dr. P. i. Ray.—Crystallo- 
graphy of the Monohydrated Mercurous Nitrite: T. H. Holland.— 
Sulphocamphoric Acid and other Derivatives of Camphorsulphonic Acid : 
Dr. H. Lapworth and Dr. F. stanley Kipping. 


FRIDAY, NoveMBER 20. 

EpriDEMIOLOGICAL SociETy, at 8.—The President (Prof. J. Lane Potter) 
will deliver his Inaugura! Address—On the Endemic Prevalence of In- 
fective Disease in the Tropics. 

SATURDAY, NovemMBeER 21. 
Essex bay Lp CLus (C hingford), 5 p-m.—Demonstration on the Myce- 


tozoa : Arthur Lister. 1e om Fungi, and how they should be repre- 
sented in the Museum: Dr. M. C. Cooke. 


MONDAY, November 23. 


Rovat GEOGRAPHICAL SOCIETY, at 8.30.—Two Years in Unanda, U myoro, 
and the Upper Nile Region: L ieut. Seymour Vandeleur, D.S.O., Scots 
Guards. 


TUESDAY, November 24. 
InstITUTION OF CiviL ENGINEERS, at 8.—The Bacterial Purification of 
Water: Prof. Percy F. Frankland, F.R.S. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Natives of New Georgia, 
Solomon Islands : Lieut. Buyle T. Somerville, R.N. 
Rovat PuoroGrapnic Society, at 8.—A Photographic Museum: R. 
Child Bayley. 
WEDNESDAY, 


NOVEMBER 25. 
AN mucaAL Sociery or Great Britain AND IRELAND (St. George's 
Ho. spital), at 4. 
THURSDAY, November 26. 
Roya Society, at 4.30. 


InstiTUTION OF ELECTRICAL ENGINEERS, at 8.—The Telephone Trunk 
Line System in Great Britain: J. Gavey. (Continuation of Discussion.) 


Sourn Lonpon ENromo.oGicaL AND Naturat History Society, at | 
| a position to supply the Instrument at the GREATLY REDUCED 


—Exhibition of Varieties in all Orders. 


FRIDAY, NoveMBER 27. 


PuysicaL Socirty, at 5.—Apparatus for giving Diagrams of the Efficiency 
of a Photographic Shutter : Captain Abney, F. ° 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 








PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
SecRETARIES—W. C. MACDONALD and F. B. MACDONALD. ° 


LOSSES PAID OVER £20,000,000. 
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SWAN SONNENSCHEIN & CO. 
PROBLEMS OF BIOLOGY. By Grorcr Sanpr- 


MAN, M.A. 6s. (1) Methods of Biology; (2) The First Postulate 
of Biology ; (3) The Second Postulate ; (4) The Third Postulate ; (5) 
The Unity of the Organism. 


LECTURES ON HUMAN AND ANIMAL 
PSYCHOLOGY. By Prof. W. WU NDT. Edited by Prof. J. E 
CREIGHTON and Prof. E. B. Trrcuener. Cuts. Second and Che: a 
Edition. ros. 6d. “One of the best existing expositions of experi- 
mental psychology."—Navure. ‘/t my '¢ counted as one of the 
most successful of recent translatii = § YURNAL OF EDUCATION 


SCIENTIFIC ROMANCES. By C. H. Hinton, 
A. Vol 


6s. Contents: The Education of the Imagination 
—. + allie Se -Stella—An Unfinished Communication, A further 
Interesting Contribution to Fourth Dimensional Literature. 


THE DIARY OF A RESURRECTIONIST, 


1812: to which are added an Account of the Resurrection Men in 
London. By J. B. BAILEY, B.A., Librarian Roy. Coll. Surgeons. 
10 Plates and Facsimiles. 3s. 6d. “*An admirable study.”—Scors- 
MAN. “* The‘ Diary’ itself is genuine and most curious, and throws 
a lurid light upon the state of things which prevailed in England up 
to the passing of the - ee {ct im 1831."—TiMEs 1 most 
interesting little book, and we commend 
medical man. Written with a a naiveté w 


PREMATURE BURIAL, AND HOW IT MAY 
BE PREVENTED. By WM. TEBB and Colonel EF. P VOLLI M, 
M.D. 5s. ‘**A Treatise on the Phenomena of Tran 
lluman Hybernation, and oth orms of Suspended 
Death Counterfeits. and the Diseases and Condition 
them. 


EXPERIENCE : 















a Chapter of Prolegomena. 


By WILFRID RICHMOND, M.A. Cloth, 2s. rt j 
sophical argument directed against the main position of ye nosticism 
and the philosophy of the unknowatlle. leutely reasoned, and 


deserves attention.” —SCOTSMAN, 


THOUGHTS ON EVOLUTION. 


1s. New Light of Evolution, the 1 ri 


By “P. G. F.” 





Idea of God, a Future Life, App Baten ene ff th at 
Life. 
SWAN SONNENSCHEIN & CO., Lim., Paternoster Square, London 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 
Manufacturers of the Original Cambridge 
Rocking Microtome. 
REDUCTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 


| PricE of £4 4s. Od. 


They have also introduced a New Microtome of larger type, 


| which cuts perfectly flat Sections. 


lllustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all Communications: 


«Instrument Company, Ltd., Cambridge.”’ 


JAMES WOOLLEY, SONS & C0., LTD., 


VICTORIA BRIDGE, MANCHESTER. 


MANUFACTURERS, IMPORTERS, AND DEALERS IN 


CHEMICAL and PHYSICAL APPARATUS, 


SCIENTIFIC INSTRUMENTS, &c. 


Lllustrated Catalogue free. 


“xX” RAY PHOTOGRAPHY. 
THE COMPLETE APPARATUS, 
Including 5-Cell Battery and English-made Coil giving a 3-inch 
Spark, new Focus Tube and Stand, box of Sensitive Plates, 
Developing Solutions, &c., £10. 


lilustrated Catalogue of **X” Ray Apparatus free. 
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“OPTIMUS ” MAGIC LANTERNS <=> ror DRAWING ROOM +> LECTURE HALL, 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack 
and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condeyser is compesed of two plano- convex lens 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. /airs for dissolving arranged 
in one Box at same prices. Lever Dissolver, 8s. 9d. 





Superior Student's Lantern (to take | Russian Iron Body, Brass Perforated Kussian Iron Mahogany Body, Brass 
Jap: anned Metal Body, demonstrating tank) with | — a Body, Brass Sliding Stage, and 3-draw Tele- 
30s. brass Sliding Tubes, 40s. | Tubes, 50s. scopic Tubes, 105s. 


PERKEN, SON & RAYMENT, chums waste 4G, 
>u— X-RAYS 


X-RAY FOCUS TUBES. Guaranteed. Price 22s. 
INDUCTION COI LS, at a few days notice. 


2-in. to 20-in. Sparks. Own make. Thick Platinum Contacts. Length of Spark guaranteed. 
3-in. Spark... To ee kl 
Ditto, better make ... - 1010 0 


PATENT PUMP, and Adjuncts, for rapidly producing Crookes’ Vacuum, 
AS SUPPLIED BY US TO THE PROMINENT LABORATORIES. 
HA RV E W Az PE A FE 
56 CHARING CROSS ROAD, LONDON, W.C. 


Iilustrated Catalogue, Parts 1 and 2, Sixpence each 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EpirorRIAL ComMMITTEE: S. NeEwcoms, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, Physics; R. H. THursron, Engineering ; IRA REMSEN, Chemistry ; J. LE Conre, Geology ; W. M. DAvIs. 
Physiography ; O. C. Marsu, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
S. H. ScuppEr, Entomology; N. L. Brirron, Botany ; HeENry F. Osporn, General Biology; H. P. Bowpitcn, Physiology ; 
J. S. Bittincs, Hygiene ; J. McKeEN CaTTeELt, Psychology ; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SusscripTions, TWENTY-ONE SHILLINGS, May BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
y : - 4 a rae 
Half-yearly TAN pr ema Pte . ba 4 Three Lines in Column ..... «ese 
Quarterly ..... Mit eee °o 7 6 fe ee ae ee oo 9 

To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column . 0 18 6 
Yearly... .. inter Quarter Page, or Half aColumn ... 115 0 
ER oe a ke oe. 6 ee we O15 6 Half a Page, ora Column ...... 359 
a a ee ee ee ee oh =e oe 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 
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MACMILLAN & CO’S NEW BOOKS. 


HUGH THOMSON’S NEW CHRISTMAS VOLUME. 
JANE AUSTEN’S EMMA 


With 50 Illustrations, will be ready on NOVEMBER 27. In cloth e'egant, gilt cdges, 5s. 


LIFE OF NAPOLEON BONAPARTE. By Prof. W. M. Sloane, 
Ph.D., L.H.D. Illustrated with 88 Reproductions of the Masterpieces of Painting, in their Original Colours, and 220 
Full-page Engravings in Tint and Black and White. In 20 Parts at 4s. net each; or in 4 Volumes at 24s. net each. 
Supplied only in Sets. PARTS I., II., and III. and VOLUME I. Now Ready. 
DAILY CHRONICLE.—* This will probably prove the standard Life of the victor of Austerlitz and the fugitive from 
Waterloo. . . . We shall look with impatience for the succeeding volumes of this admirable book.’ 


VOLUME II. NOW READY, Illustrated. Demy Svo. 175. net. 

THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Hakwer, 
M.A., and A. E. SHIPLEY, M.A. 

Vol. Il. WORMS, ROTIFERS, AND POLYZOA. By F. W. GAMBLE, M.Sc. (Vict.), Owens College; Miss 
L. SHELDON, Newnham College, Cambridge; A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; 
MARCUS HARTOG, M.A., Trinity College, Cambridge (D.Sc.Lond.}, Professor of Natural History in the Queen’s 
College, Cork; W. BLAXLAND BENHAM, D.Sc. (Lond.), Hon. M.. Aldrichian Demonstrator of Com- 
parative Anatomy in the University of Oxford; F. E. BEDDARD, M.A. (Oxon), F.R.S., Prosector to the Zoological 
Society, London; and S. F. Harmer, M.A., Fellow of King’s College, Cambridge. 

ILLUSTRATED EDITION OF CHARLES KINGSLEY’S 

WESTWARD HO! An Edition de luxe, with Eighty Full-page and other IIlustra- 

$ pag 

tions by CHARLES E. BROCK. i i 


Printed in red and black, in 2 vols. extra crown Svo 


Demy 8vo, 15.5 
THE LONDON PLEASURE GARDENS 
CENTURY. By WARWICK WROTH 
With 62 Illustrations. 


In plain cloth, uncut edges, 3s. 6d. 


\. (Oxon.), 


21s. 


OF THE EIGHTEENTH 
, F.S.A., of the British Museum, assisted by ARTHUR EDGAR WROTH. 
(Uniform with Mr. Arthur Dasent’s ‘* St. James’s Square.”) 





NEW VOLUMES OF THE CRANFORD SERIES. 
Crown 8ve., 


cloth elegant, or cloth, paper label, uncut edges, 6s. each. 
THE ALHAMBRA. By WasuincrTon Ikvinc. 


With an Introduction by ELIzanETH 

ROBINS PENNELL. Illustrated with Drawings of the places mentioned, by JOSEPH PENNELL. Also a Limited 

Edition on Super Royal, Hand-made, with 12 extra lithograph proofs, 42s. net. (250 copies for America and 250 for 

England. 

THE SCHOOL FOR SCANDAL AND THE RIVALS. By R. B. SHERDay. 
With 50 Illustrations by EDMUND J. SULLIVAN, and an Introduction by AUGUSTINE BIRRELL Q.C., M.-P. 
Also a limited edition on super royal hand-made, 30s. net. (250 copies only for England and America.) 

SECOND EDITION NOW -READY. Crown 8vo, cloth gilt, 6s. 

SOLDIER TALES. By Rupyarp Kiptinc, Containing: With the Main Guard— 
The Drums of the Fore and Aft—The Man Who Was—The Courting of Dinah Shadd—The Incarnation of Krishna 
Mulvaney—The Takingof Lungtungpen—The Madness of Private Ortheris. With Head and Tail Pieces and 21 Page 
Illustrations by A. S. HARTRICK. 


DAILY NEWS.—* Mt. Kipling’s stories of Mulvaney and Co. are as captivating at the tenth reading as at the first- 
stories of first-rate genius are.” 


as all 
ILLUSTRATED BY JOSEPH PENNELL. Small 4to, cloth gilt, 10s. 6d. . 
ON THE BROADS. By Anna Bowman sate Author of ‘‘ Cathedral Days,’ &c. 
he Crown 8vo, ; . 
STORIES OF NAPLES AND THE C AMORRA.- By CrarLes GRANT. 
With Introductory Memoir of the Author by J. B. Carrer 


‘ sie * aa ee Crown 8vo, 55. - . _ - 

ROUND THE YEAR: a Series of Short Nature Studies. By L. Murari, F.R.S., 

___ Professor of Biology in the Yorkshire College. With Illustrations, chiefly by A. R. HamMonp, F,L.S._ ; 

, a Sis Extra crown 8vo, 6s. net. . : . 

THE GASES OF He ATMOSPHERE: the History of their Discovery. | 
WILLIAM R: AMSAY, F.RS., 


Professor of Chemistry in University College, London. With Portraits. 


Ww 
“< 


Volume VIII. Now Ready. 


LIFE AND LABOUR OF THE PEOPLE IN LONDON. Edited by Cuakrtes 
a BOOTH, f 


Vol. VIII. Population Classified by Trades. Demy 8vo. 7s. 6d. net. 


VOL. II, NOW READY, Medium 8vo, 215. net. 
DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. INGrIs 
PALGRAVE, F.R.S. Vol. IL., F.—M. 
DAILY NEWS.—* The second volume i is not less remarkable than its predecessor for its vast range, the importance of the 


topics with which it deals, and the evidences which it everywhere presents of careful planning out and judicious selection of con- 
‘nibutors . . . Likely long to remain the standard work of its class.” 


MACMILLAN AND CO., LIMITED, LONDON, 
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CROSSLEWY’S OIL ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS.,, Lrp., OPENSHAW, MANCH ESTER, 
W. WATSON & SONS’ NEW “ PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 





n Tube of new form which embraces the following spec “ial features : — 
I rescent Screen work is altogether more brilliant than with the ordinary woe 
ly re liographed with the utmost facility by its means. The — ey . 
f the ly taken by Mr. Wilson Noble, were obtained with a “ Penetrator bf CA 0) |" ee 


enat W. WW and So xs’ Showrooms 
cted that by warming the Tube the Vacuum can always be controlled. 





The Electrodes are widely apart, so preventing the possibility of sparking outsid the Tube. son 
The Terminals are very strongly made, and cannot easily be damaged —_ 
The Tube is made in the very best manner, and has yielded in ow hands much superior results 
with the f rescent Screen and radiographically with deep structure s, than any other Tube. 
Price 35/- (post free, 36/-). Special large size for 8-in. and to-in. Spark Coils, price £2 (post free, £2 1s.). 


Demonstrations with the ** Penetrator” Tube will be given at all times to Customers. 
OPINIONS: 
Wi x N E, | .—** With a 4-inch Spark I can get results superior to other tubes taking 1ro-inch. The tube is excellent.” 
Dr. Gea S H.—** I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen w 
ni | ye rior 





, M.A. Mags to 1¢ most brilliant tube that I hi ave yet tested. 
mtaining detailed particulars of everything connected with the X-Ray work, sent post free on application to 


w. ‘WATSON & ‘SONS (Established 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LORD, W.C.; and 78 Swanston Street, Melbourne, Australia. 


Awarded Golda a ther Medals at International Exhibitions, including Five Highe ast ‘Aws ards at the World’s Fair, Chicago, 1893 ; Two Gold Medals 
Paris Universal Exhibition, 1889, &c. 








| 
70 YEARS SS REPUTATION 


LATSLS¢£ AWARDS— 














ILMLES SAUCES J IAMS. JELLIES. 30 





Geneva, 1896 (Hors Concours) Highest Honours 
Frankfort o/M, 1896 (Gold Medal) Highest Honours 
Chicago, 1893 (Medal and Diploma) Highest Honours 





EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


Made in various Sizes, from Watch Size to 6-inch. 
Prices oa Ras ose from £5 to £7 Ts. 


This famous Instrument has /Aree circles of divisions and figures instead of ove, thus givin 
beautifully extended Scale, and consequent easy reading. Invi iluable for Alpine Climbers, Fourist 


Surveyors, «Xc. 


SPLENDID TESTIMONIALS. 


\ maxsr: JAMES J. HICKS, 
8. 9. & 10 HATTON GARDEN, LONDON. E.C. 


Printe R snp CLay ws, Lim rea Street Hill, Queen Victoria Street, in the City ot I published by Ma an & Co. 
I at Bedford Strezt, I We aod Tan M he nv, €6 Fifth Ave aa, ow tuck. Tr spay, November root 





“WATKIN” ANEROID BAROMETER. 





22 
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Of Nature trusts the mind which builds for aye.”—Worvsworrtu. 
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INDUCTION COILS. 


Messrs. NEWTON & CO., of 3 Freer Street, Lonpon, 


~ have made an arrangement with Mr. Apps by which the results 


of his unequalled experience in large Coil making have been 
fully placed at their disposal. 

As he has been unable to cope with the demand for these 
instrrments, Apps’ Patented Coils are now manufactured con- 
currently by Messrs. Newron & Co. on their own premises. 

These Coils have for many years been acknowledged the best 
and ‘most ‘efficient in the world, and it is hoped that the high 
quality of workmanship maintained in Messrs. NEWTON & Co.’s 
workshops may still further increase their reputation. 

All the Coils up to 10-inch are tested to considerably more 
than the guaranteed length of spark. 


Spark in air. Sa ie Spark in air. a oe 
I in. : — ee 8 in. (with pillars) 27 10 oO 
2 eve 10 10 O IO ,, 99 9 30 15 Oo 
3 »» - 1212 O01 15 ;, - » = Ss ® 
a 1515 0} 18 75 00 


6 ,, (with pillars) a 10 0 Larger sizes to order. 

All the above Coils are covered in ebonite, and are of the 
highest quality, and all are fitted with Commutator and five pairs 
of Terminals so that they can be used with Primary Batteries or 
Accumulators or direct from the main, and the Condenser can be 
cut out if desired, which should be done when using aiternate 
currents. 


X-RAY COMPLETE SETS. 
+ 





S = . . 7s : > 
\. Inc luding 3-inch Coil, our own make, Batteries, Focus 
Tu Tube Holder, Barium-Platino-Cyanide Screen, 


zi } £13 0 0 


; 5 in. : se oes ‘ 7 : ‘ 
t B. Including 6-inch Coil, Batteries, Larger Focus Tube, 


Tube Holder, Barium-Platino-Cyanide Screen, gf in. x 7 in. £23 10 0 


BARIUM-PLATINO-CYANIDE SCREENS. 
EXCELLENT FLUORESCENCE, in neat Frames with Handles. 


ley 218.5 QE in. X 7 in., 325. 6d. 3; 11} in. X gf in., 55s. 


JOHN J. GRIFFIN & SONS. 
22 GARRICK STREET, LONDON, W.C., 





NALDER BROS. & CO., conoon. 
D'ARSONVAL GALVANOMETER 


Delivered Free anywhere in U.S.A. for $32 C.0.D. 


Write for 
CATALOGUES. 


D'ARSONVAL 
GALVANOMETER 


(As illustrated). 





VERY PORTABLE 
SENSITIVE 
IN STOCK. 
NO AGENTS 
IN 
eB PULS.A 





NEGRETTI & ZAMBRA’S 
BINOCULARS AND TELESCOPES. 


Makers of the ‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy 





Nickel-plated, covered with Brown 
Leather. 


PRICE ... -- £2 10s, 


Perrect Derinition & HGH Powe: 





“ARMY SIGNALLING” TELESCOPE. 


| £2 2s. £2 2s. 





| As supplied by NEGRETTI & ZAMBRA to the War Office. 
| Length, when closed, 1x inches. Combining high power and portability 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 
38 HOLBORN VIADUCT, E.C. 


Branches : 45 CORNHILL; 122 REGENT STREET. 
ILLusTRATED Prick Lists Free sy Posr. 
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INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND, 
,0 BLOOMSBURY SQUARE, LONDON, W.C. 


The NEXT EXAMINATIONS for the MEMBERSHIP of this INSTI- 
TUTE will be held on TUESDAY, January 12, 1897, and three following 
days. 

in consequence of the increase in the number of Candidates whose applica- 
tions for Examination have been accepted by the Council, it is probable that 
more than the two ordinary Examinations (January and July) may be held 
in 1897. 

(pplication forms can be obtained from the Secretary at the above 
address. 

All Candidates must produce evidence of having passed a Preliminary Ex- 
amination in subjects of General Education, and of having taken a Systematic 
Course of at least three years’ study in one of the Colleges approved by the 
Council ; or, of having been engaged for two years in the Laboratory of a 
Fellow of the Institute, and for two other years in one of the approved 
Colleges. 

The Council desire it to be understood that the right to use the letters 





NATURE 


! 


A.1.C. and F.1.C. belongs to persons who have passed through the Course of | 


Study and the Examinations prescribed by the Institute. 
A Prospectus, containing full particulars of the regulations for admission to 


the Membership of the Institute, may be obtained from Messrs. BLUNDELL, | 


Tayior, & Co., 173 Upper Thames Street, London, E.C., price One Shilling. 
—By Order of the Council, 
J. MILLAR THOMSON, Registrar. 


ROYAL SCOTTISH SOCIETY OF ARTS, 
117 GEORGE STREET, EDINBURGH. 
LIST of PRIZES offered by the SOCIETY for PAPERS submitted 
during the Session 1896-97. 

(1) A KEITH PRIZE, value 30 Sovereigns, for some important Invention, 
Improvement, or Discovery in the Useful Arts, primarily submitted 
to the Society during the Session. 

(2) A HEPBURN PRIZE, value 12 Sovereigns, for such Invention or 
Communication submitted to the Society as shall be approved of by 
the Society or its Prize Committee. 

(3) A MAKDOUGALL-BRISBANE PRIZE, value to Sovereigns, for 
such Communication of Merit or such Invention as shall be approved 
of by the Society or its Prize Committee. 

(4) A REID and AULD PRIZE, value about 7 Sovereigns, for any 
Novelty in the Art of Clock or Watch Making, if such should be 
considered worthy of a Prize. 


For further information with regard to these Prizes and conditions, apply 
to the Secretary, who is now prepared to receive Communications for next 
session, 


WM. ALLAN CARTER, C.E., Secretary. 


SUNDAY LECTURE SOCIETY. 
ST. GEORGE’S HALL, LANGHAM PLACE, 
President : Right Hon. the LORD HOBHOUSE, K.C.S.I. 

The Opening Lecture on SUNDAY, November 29, at 4 o'clock pre- 
isely, by ARTHUR DIOSY, Esq. 

‘Subjects of the Sultan. Personal experiences amongst the various 
Races inhabiting the Turkish Empire,” with oxyhydrogen lantern , illus- 
trations. 

Payment at the doors. One Shilling (reserved seats), Sixpence, and One 
Penny. 

Tickets for each Series of Six Lectures (one for each Lecture) to the Six- 
penny seats reduced to 1s. 6d. 

Members’ Annual Subscription, £r. 

Letters to be addressed to the Hon. Treasurer, W. H. Domvitte, Esq., 

1 Gloucester Terrace, Hyde Park, W. 


CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 


Prof. SILVANUS P. THOMPSON, D.Sc., F.R.S., will deliver a 
Course of Six Lectures (adapted to a Juvenile Auditory) on ‘* Visible and 
Invisible Light" (experimentally illustrated), commencing on Tuesday, 
December 29, 1896, at 3 o'clock; to be continued on December 31; and 
January 2, 5, 7, 9, 1897. Subscription (for Non-Members) to this Course, 
One Guinea (Children under Sixteen, Half-a-Guinea) ; to all the Courses in 
the Season, Two Guineas. Tickets may now be obtained at the Institution. 


INDIAN GEOLOGICAL SURVEY. 
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THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.L.E.E. 
Senior-INstructor—C. CAPITO, M.I.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. 
Registrar—W. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 


“CHALLENGER” REPORTS (Zoology) 


for SALE.—A complete Set, including Narrative of the Voyage, Deep 
Sea Deposits, and Summary of Results. Forty-six large quarto Volumes, 
as published, offered at £60.—Apply to ‘‘ MARINER,” NATURE Office 


FOR SALE, Maximum and Minimum 


| Amphioxus, od. each. 


Noctiluca, rs. 3@. per tube. 


| Ascaris (large), 8d. each. 


A Vacancy having occurred on the Geological Survey of India, candidates | 


are invited to apply to the Under Secretary of State for India, India Office, 
Whitehall. London, with certificates of qualifications and age. Candidates 
must be under 25 years of age, and must be qualified in Geology and 
Chemistry. The salary of the post begins at 350 rupees a month. 
Further particulars will be furnished on written application to the 
Revenue Secretary, India Office, Whitehall. 
A. GODLEY. 


WANTED.— RESIDENT ASSISTANT 
SCIENCE TEACHER. Preference given to Asc. R.C.S.—Apply, 
‘*H. H.,” Fairlawn Villa, 32 Grange Road, Ealing, W. 





Thermometers, Hygrometer (Wet and Dry Bulbs), Kew tested, Steven- 
son's Screen and Rain Gauge. Never been used. HBargain.—Frop- 
SHAM, 3 Harpur Street, Bedford. 





SPECTROSCOPE. 


WANTED, to Purchase, Second-Hand, a Spectroscope, with two to 
four Prisms. State Price and Maker's name. 
Address, ‘‘ N.,” 4 Branstone Road, Kew Gardens. 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Sipunculus, 3s. to 4s. doz. 
Echinus (large), ros. doz. 
Cucumaria (large), 15. 4a. each. 
Apus. ts. each. 
Nebalia, rs. per tube 
Gammarus, rs. per tube 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 15. 6d. ea 
Aplysia, 8d. to rod. each. 
Haliotis, 8d. each. 
Loligo media, rod. eact 
Mya, rod. each. 
Pedicellina, 1s. per tube. 
Salpa, 1s. 6d. per tube. 
Ascidia, 8d. each. 
Raia, rs. to 2s. 6d. each. 
Lacerta, rod. each. 


Scyllium, 10d. each ; 8s. doz. 


A stacus, gd. each. 
Anodon, gd. each. 
Rana, 6d. each. 





Grantia, 1s. 3¢. per tube. 
Sycon, 1s. 3¢@. per tube. 
Medusoids, rs. 3@. per tube. 
Aurelia, rod. each. 

Coryne, 1s. per tube. 
Obelia, rs. per tube. 


Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


~ LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 





| or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebeila ; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 
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r : ! nion volume to ‘* The Dawn of Civilization,” and contains the History of the Ancient Peoples of the East from the X1Vth Egyptian 
the Ramesside period. This interval covers the sojourn of the lernctices i in Egypt and their Exodus therefrom. The recent discovery 

Stele mentioning the Israelites gives special interest to this volume, where the matter is discussed with his usual acumen by the Aut 


THE ‘DAWN OF CIVILIZATION (EGYPT AND CHALDAZA). New and Revised 


By Prof. MASPERO. Edited by the Rev. Prof. SAYCE. Tr: anslate 1 by M. L. McCLURE. With Map and over 470 Illustrations 











= including 3 Coloured Plates. Demy 4to ( upproximately), cloth, bevelled boards, 24s. ; half-morocco (bound by Riviere), 48s. 
ie Prof. y using the result of the most recent researches in Egypt and Me sopotamia, has brought this New Edition up to the latest dat 
THE BIBLE IN THE LIGHT OF TO-DAY. By the Rev. Charles Croslegh, D.D. 
t t th boards, 6s. 
y 
. BIBLE PLACES; or, the Topography of A MEMOIR of CHRISTINA G. mg 
J the H I . A succinct Account of all the Places, Rivers, and SETTI. By ELLEN A. PROCTOR. With P it, 18: 
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Wi th a Memoir by J. W. L. Gratsuer, Sc.D., F "KS , &c. Demy | ment, in the movements of animals and in consciousne 
sto. With Portrait. 25s. of org anic evolut ion. The present writer finds the 


but he does not understand he Ww any one can re saa the b 

THE COLLECTED MATHEMATICAL the intimate knov cm: of facts and the great po 

PAPERS OF THE LATE ARTHUR CAYLEY, Sc.D, F.R.S., | Which it discloses.”—Prof. J. McKean Carret 
adlerian Professor of Pure Mathematics in the University of Cam- 


ridge. ‘To be completed in Thirteen Volumes. V = 50 a THE SCIENCE OF MECHANICS. 
: ‘ A CRITICAL AND HISTORICAL EXPOSITION 
*R * 5. 
CAMBRIDGE NATURAL SCIENCE MANUALS. By oie ERNST MACH, 
BIOLOGICAL SERIES. i a he RR eee eal cet ol Bacieatten Grleaine toss 
General Editor, A. E, SHIPLEY, M.A., Fellow and Tutor of Christ's ; of Vienna. 
college. | Translated from the Second German Editi 

ELEMENTARY PALAZONTOLOGY.—| _ , JMOM I on a = : tg sii 

INVERTEBRATE. By HENRY WOODS, M A., F.G.S. Crown . wii deie, eR hen coat se 


ig Exhaustive Index. Price 1 
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Natural History and Classification. Alphabetically l. rot. a: wo! om 

|. C. WILLIS, M.A., Gonville and Caius College. In Two \ 1 the lines laid « 

Crown 8vo. With Illustrations. [Nearly read; 4 bay § : me Bigg Gags: 
A LABORATORY NOTE BOOK OF » in NATURE. 


FORCE, MAn and TC, FITZPATRICK, M.A, Demonstrators. at POPULAR SCIENTIFIC LECTURES. 


Cavendish Labors Can ge. 
idish ratory, rbric A PORTRAYAL OF THE SPIRIT AND METHODS OF SCIENCI 


Part I. MecHANI ND Hyp \ s 
at: 08, Wea ane Grete, D ia ith, By Dr. ERNST MACH, 
Part 11. Execrriciry axp Macverisa. J Professor of the History and Theory of Inductive Sci 
London: ¢ e Ss ( LAY x Sf INS, lranslated by THOMAS Pa McCOR MACK. 
Cambridge University Press Warehouse, Ave Maria Lane. Cloth, Gilt Top. Exha “ ly Indexed. Pages, 313; Cuts, 44. 
rl ss. 6d. 
is translati Mr. McCormack has well } \ t fr 7 
THE NEW SCIENCE TEACHING, | ititas2itlazascrit stares ek 
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dead Qn e simplest of eons ‘ 
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mental P in ion in Me sh isn By THE ANALYSIS OF THE SENSATIONS 


By Dr. ERNST MACH, 
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iati Pag ) 
CONTENTS : P 
View for the s 
Eye.—Space $ s 
Oo - to One Anothe ati 
6 to \Zuants Time.—Th I 
ae tior . 
Lrp., LONDON. ** A wonderfully original little book. Prof. W. James, of Hi: 
fi yelence a epar nt of South Ke ton, and for Cuicaco: THE OPEN COURT PUBLISHING COMPANY 
tipi of WV 5 & Son ' New York. + DEARBORN STREET. 
u Ss On LONDON ADDRESS: 17 Johnson's Court, Fleet Street, E.C. 
NEW WORK BY THE REV. H. N. HUTCHINSON. Just Published, demy S8vo, cloth, 12 


With © Piiit-page Hiustrations. ‘Small Deny Sve. vs.6d. | AUTOBIOGRAPHICAL SKETCH OF 
PREHISTORIC MAN AND BEAST. | JAMES CROLL, LL.D., F.R.S., 


By the Rev. H. N. HUTCHINSON, 
\uthor of “‘ Extinct Monsters,” ‘Creatures of Other Days,” &c. / 
London: SMITH, ELDER & CO., 15 Waterioo Place, S.W. “Climate and Time,” “Discussions on Climate and 


Author of 


| Cosmology,” ‘‘ Stellar Evolution,” “The Basis of 


HORN SCIENTIFIC EXPEDITION TO, Evolution,” &c. 
CENTRAL AUSTRALIA. WITH MEMOIR OF HiS LIFE AND WORK, BY 
Now Complete in Four Parts. 4to Plates. | JAMES CAMPBELL IRONS, M.A., 


PARI I.—Narrative. £1 15s. nett. 

Part Il.—Zoology. £1 ros. nett. | AND TWO PORTRAITS. 

Parr I11.—Geology and Bots any. tos. 6d. nett. 

Paxr 1V.—Anthropology. £1 rs. nett. Lonpon: EDWARD STANFORD, 


Londen: DULAU & CO., 37 Soho Square, W. 26 and 27 Cockspur Street, Charing Cross, S.W. 
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‘DINES PATENT PRESSURE PORTABLE ANEMOMETER. 












~ OES S PATENT Petrone” PORTABLE! -ANEMOMETER | 
i .CASELLA. LONDON 


For many years the want has been felt of a PORTABLE 


Pressure of the Wind could be quickly ascertained. 





VELOCITY PER woun moss 








ANEMOMETER, by means of which the actual Velocity and 
This want Mr. W. 


D1NEs, who is well known for his anemometrical experi- 


ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 
The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 


tube in proportion to its strength. 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


iL.. 
SCIENTIFIC 


£3 10 O 


Cc ASELLA, 
INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C, 


BIGGS & CO.’S LIST OF TECHNICAL BOOKS. 


Physical Units. By Macnus Mac ean, M.A., D.Sc., 












.S.E. Crown 8vo. Illustrated. Price 2s. 6d. 
st un safely be s se sa bo« k . will fine — way into every laboratory 
physical facts a stigated. Nat 
**A very useful book.” —Zugineer. 


Dynamos, prenenn-caneat and Transformers. by 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. 

Mtectete Traction. By A. RECKENZAUN. 
rice 10s. 6d. 

Electrical Distribution. 
Ii} rated. Price 10s. 6d. 
Electric nage and Power. By 

trated. Price 5s. 
wisst catnsieten of Electrical seninaasing. By 
C. H. W. BIGGS. Illustrated. Price 2s. 6d 


viet Principles of Electricity one Magnetism. 
ty C. H. W. BIGGS. Illustrated. Price 3s. 


First Peineipies of the Sauiieeiians 
stratec Price 2s. 6 


Illustrated. 
By H. Kitcour and Others. 


ARTHUR F. Guy. 


By M. REYNOLDs. 


Firet Principles of Building. Illustrated. 


Price 3s. 6d 


by A. BLACK. 


Five Principles of Mechanical Engineering. Ly 


MRAY and BIGGS. Price 3s. 6d. 
Piss of Bhernate- Current Transformers. [ly 
Rk. W. WEEKES. Illustrate Price 2s. 


Theory and Penstien of Electro-Deposition. Hy 
Dr. G. GORE, F.R.S. Price 1s. 6d 


Alternating and Interrupted Electric Currents. 
By P . FORBES, F.R.S. Illustrated. Price 2s. 6d. 


Practical Mlectrical > ngincering. 
Impx to. Illustrated. e £2 2s. 


BIGGS AND CO., 
139-140 SALISBURY COURT, FLEET STREET, E.C. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUC CTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
4 position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Two Volumes. 


‘llustrated Catalogue of Apparatus sent Post Free on 
receipt of 18. 6d. 


- Address all Communications: 
Instrument Company, Ltd., Cambridge.” 





EXPERIMENTAL PSYCHOLOGY. — 


LECTURES ON HUMAN AND ANIMAL 
PSYCHOLOGY. By Prof. W. WU not. Edited by Prof. 
CREIGHTON and Pri f. E. B. TircHener. its. Second a 2 Ge ape 
kditi m. 108. Grd. *One of the best ¢ int ting expositions of experi- 
mental psychology.” —N ATURE. a must be counted as one f t 
most successful of recent slati J E ATI 

OUTLINES OF PSYCHOLOGY, based upon the 
resul Its of Experimentz ul Examination. By Prof. O. KULPE 
Translated by Prof. E Tice 2. sos. 6d. “ One of the most 
imapent tant additions to psychological literature, and it is , 
fortunate t the tas f wnslation ld ha 1 2 





able hands. 
rURE 


INTRODUCTION TO THE STUDY OF PHYSIO- 
LOGICAL PSYCHOLOGY. By Prof. Dr. TH. ZIEHEN. Seco 


- dition. ( ute Exceed 7 he student 





ANALYTIC PSYCHOLOGY. - Prof. G. F. 
STOUT Fellow of St. John’s ib. Vols. 21s. “Zoth 
thi inkers ‘of 0 vs M; s. eae wid et ag = — "he ri os iaides ike 





SWAN SONNENSCHEIN & CO., I 3 


his Day. 


THE PARASITIC DISEASES OF POULTRY 


By F. Vv. THEOBALD, M.A., 


Zoolo gist to the So i-Eastern Agricultural College, W 
Describes the various int iste id external diseases of Poultry cz d 
parasites, with plain instructions for treatm 
pests. ; 
GURNEY & JACKSON, 1 PATERNOSTER Row 
(Mr. Van V S t ). 


GROWING CHILDREN, AND DIS- 
ORDERS OF wpa ong + ys By T. W. NUNN, F.R.C.S 
Consulting Surgeo he Middlesex Hospital, &« 

KEGAN PAUL, TRENCH, TRUBNER & CO. 
Py 


-PHGENIX FIRE ‘OFFICE, 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. w. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SECRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER #£20,000.000. 


Wn. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 
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WATKINS & DONCASTER, F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER NATURAL HISTORY AGENCY, 
SCIENTIFIC APPLIANCES AND CABINETS. 


Pl | 158 BROMPTON ROAD, LONDON. 
ain Ring Nets, wire or cane, including Stick, 1s. 3d., , 28. 6d. Fold- | 
ing Nets, 3s. 6d., 4s. Pocket Boxes, tg Of. 1%, 1% bd. "Zine relaxing | Dealer in Rocks, Minerals, Fossils, and other Objects 


Boxes, 2. 1s., 18. 6d., 2s. Store Boxes, 2s. 6d., “a 
o 4 











s.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, os. 6d., 11s. 6d., 145. of Scientific Interest. 
Breeding Cage, 2s. 6d., 45., 55., 78. 6@. Botanical Cases, japanned double The Minerals last received include :—Alabandite, Alex: Ang 
tin, 15. 6d., 28. od., 38. 6d., 45. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. = wrthite, Native Arsenic and Tellurium, Beekite, I ( 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to IIS. Forceps for removing umbite, ¢ umengite, Hauerite, Lithiophorite, Lorandite, "Na 









Insects, 1s. 6d., 25., 25. 6d. per pair. Cz abinet Cc 7 by 34, 15., 18. 4d. per | >, Pharmacolite, Pro Dus stite, Stephanite, Sphene, Topaz, and U 
doz. Nested Willow -chip Boxes, 4 doz. 8a.—( ny new Label List of British | tions, in boxes with divisions, as supplied to the De partner it of Science 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket | and Art :—2z0 Typical R: cks (about 3” x 4”), 205.3; 16 Types of Re 
Pupa- Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- Structures, ros. ; and 13 Rock-Constituents, 7s. 6@. Case of 12 Micr 
ing most necessary implements for skinning, tos. = ; Scalpels, with me a of Rocks, and ditto of 6 Oozes, Polycystina 
hand! les, 1s. 34.; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., cryst: — Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 
1s.; Brass Blowpipes, 4¢., 6@. A large stock of British European, “J Pract cal Demonstrations given in Mineralogy and Palzontolog 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomolo gical Pins of | A, t Birds, their Eggs ‘and Nests, wee kly parts, 6d. 

every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. eac 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 7 -FREDK. JACKSON & Co. 
Cabinets.—Special Show Room. For Particulars and Measurements see ta? 
our Cs atalogue (66 PP. ), whic h wil be se nt Pe st free on ap a ation (Late MOTTERSHEAD & CO.), 


renin ma wb po i om | 44 CROSS STREET, MANCHESTER 


36 "STRAND, LONDON w.c. (Five d doors from Charing Cross.) 
| Goods Entrance: 10 Half-Moon Street, 
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LIVING SPECIMENS FOR = & | LABORATORY FURNISHERS, 
vgn iter Set isontin, |=) | CHEMICAL AND” PHYSICAL 


APPARATUS 
Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—“ APPARATUS, MANCHESTER. 
Telephone Number—2038. 


“xX” RAY 
Photography. 


INDUCTION = 


Vv eniedie, onan Hydra, Floscul: aria, tethe anoceros, . Silicone, pe many 
other Specimens of Pond’ Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- Complete 
onium ; Hormiphora (preserved) ; Leptopls ana ; Lineus, Amphiporus ; Nereis, A aratus 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus pp 
Ligia, Mysis, Nebalia. Carcinus; Patella, Buc cinum, Eledone, Pectens, from £10. 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salps 
preserved), Scyllium, Kaia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth THE DIRECTOR. 


; for estimation of sulphur in spent oxide 















Our Coils 
ENGLISH KE 
COLLECTIONS OF MINERALS, ‘and covered ia vel 
ROCKS, OR FOSSILS, * Sauhipis of a hig 
For the Use of Students, Science Teachers, Prospectors, &c., and to quality, ae 
Illustrate the leading Text-books, in Boxes, with Trays. LE NGI r OF SPARK. are well finishe 
50 Specimens, 10s. Gd.; 100 do., 2ls.; 200 do., 42s, le oe ee 
New Price List of Minerals, Rocks, and Stratigraphical Series £6 6s. &9 15s. £15 eack, net. 


of Fossils, Post Free. ip and Switch for Screen work, as “ 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6¢. each, Post Free tration, 158. each extr: 


CaTacocues Gratis. Catalogue of “X” Ray Apparatus post free on application. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


THOMAS D.. RUSSELL _ JAMES WOOLLEY, SONS & CO., LTD., MANCHESTER. 


78 NEWGATE STREET, LONDON, E.C. D V E R eC 
3 


GEOLOGY AND PHYSIOGRAPHY. Manufacturer of every description of 
<< ilocos, CONJURING APPARATUS 
MECHANICAL NOVELTIES. 


I 






If fitted with Electric 
I 





ollections of Spe ns ~ Minerals, Fossils, and Rocks. 

Sion ils for Cher 1 Work, &c. 

Physiography C tions. 

Geological Apparatus and Appliar 
i $ 











New Suyj pple men tof Microscupic Sections. 
List of Rock Specimens. : Tricks and Illusions for Theatres, 
» Geological Hammers. Marionettes, Guignols, Automatons, 
Cabinets. Juggling ) ae &c. 
Metecrite Ss 
Catalog ue of Minerals for selecting single Specimens, price 2 


39 RUE DE TREVISE 39. 
PL.RIS. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 





Catalogue in Fnglish, Post Free, 2}7. Large 
Catalogue in French, 120 pp., Post Free, 15 
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THE ILLUSTRATED | 
it 
-HORNTON- ONTREE. 





new lo & 
CAMERA| 
The ‘*‘ AMBER,” 

From £5 3s. 6d. 


THE THORNTON-PICKARD MANUFACTURING cOMPAnr, ALTRINCHAM. 

NLEY 

Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 








Mathematical, Drawing, and Surveying Instruments | 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. | 
W. F.S. obtained the only Medal in the Great Exhibition of 1862 for | 
| 


Excellence of Construction of Mathematical Instruments, and the only GoLp 
Mepat in the International Inventions Exhit vition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 










See Mr. HUGHES'S PATENT COMBINATION OPTK AL 
LANTERN, used by late W. Lant-CarRrENTER, Esq., Prof. Fornes, &c. 
Miniatur Lante ted for B J. MAL EN, Es |-} great 





‘ 
Ne Ww ‘Oxyl vydrogen scope. Science Lanterns for Class 
agnificent Results Docwra Triple, Prize Medal, 
_ ig en Royal Pelytechnic Institution, Dr. H. Grat- 
AvELINA Patri, &c., &e. atent Pampher gos 
eu niversal Lantern 4-inc h Ce ondensers, 4-wick I amp, 
Stine n en Lenses, 18s. 6d¢., Marvellous value. Sx n 
‘ ies. The Lantern Kaleidoscope. Cheapest Lantern 
J srandly Illustrated Catalogue, over 180 choi _ 
st of Lecture Sets, Science Subj 
?.. Pamphlets Free.—W C. 
> Mortimer Road, Kingslan« 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF ee oe AND COMPLETE 
me IC LANTERN MANUAL, by an Expert. Over rco fine Illus- 


HUGHES, 







, with Priceless Wrinkles in all Bran nas of Opts al P 





Nes fore hed. How choose, what to avi and | to 
use O Limelight, - Dissulvi EI lec eric, Opaque, Mi ) pic, and 
Pol ing Lanterns, Slide Making and Painting, Enlarging, me r- 
ing, & Prof. MALDE Lys ‘A th roughly practical work 
and shot studied by the experience operat w and amateur alike 
Afcomplete wade mecum of Optical Li: antern Manipulations Price . 
id in Cloth, 3s 5 Postage, sa. We et Se “ight in gold. Send 
f de ang tod 1e Scientific Press to Mr. cdatemeae Bre water Hi use 
Mortimer , Kingsland, North Lon 





“SCIENTIFIC 





THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


'HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway's Ointment and Pills may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios 


On the rst of every Mo Greatly Ex 


THE JOURNAL OF BOTANY. 


BRITISH AND FOREIGN. 







Edited by James Brrrren, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs Articles in Journals.—Botanical News.— 
Proceedings « ? 
The enlarger n for many Cryptogamic and other useful 
and inte vave accrued > the discontinuance of 
“ Grewil 


Price 1s. 8¢. Subscription for One Year, payable in advance, 16s. 
WEST. NEWMAN. & CO.. ca Hatton Garden. F.C 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. pa yt eh B.Sc., 
RAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON KENT, & CO.,Ltd 


WORTHIES. 


London: 


and R. LLOYD 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CIIARLES WHEATSTONE. 
SIK WYVILLE THOMSON. 
KOBERKT WILHELM BUNSEN. 
LORD KELVIN. 


BARON ADOLF 
DENSKJOLD 
HERMANN L. F. 


SIR GEORGE B. 
JEAN BAPTISTE 


JAMES PRESCOT 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARV 
AIRY. 
J. LOUIS R. AGASSIZ. 


SIK RICHARD OWEN. 
JAMES CLERK MAXWELL. 


ERIK NOR- WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

EY. JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN. 
DELEEF. 

LOUIS PASTEUR. 


HELMHOLTZ. 


ANDRE DUMAS. 





| 
| SIR ARCHIBALD GEIKIE. 


T JOUL E. SIR JOSEPH LISTER. 


N.B.—The Portraits of Sir A. Geikie and Sir J. Lister belong to a New Series, and 


are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; 
carriage paid. 


9 Portraits in a Handsome Portfolio for £7 10s., 


or the Set of 
The Portfolio may 5e had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” 


29 BEDFORD STREET, STRAND, W.C. 
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W. WATSON & SONS’ NEW “PERESRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 


his is a Vacuum Tt f new form which embraces the following special features : 


o The I umines ence for Fluo rescent Screen work is alt sail er more brilliant than with the ordinary rN 
Focus Tube. se : 1. = a 


Deep structures of the body can be radiographed with the utmost facility by its means. The a A S——— 
nagnificent Radiographs of the body taken by Mr Ison Noble, were obtained with a “ Penetra < =) +——» 






‘oils, price £2 (post free, £2 1s.). 
| times to Customers. 


10-1 . tube Is excelient 
ith the usual focus tubes. For fluorescent scree 





rk, sent post free on application to 


W. WATSON & SONS (£stablished 1837) Opticians to H.M. Government. 
Sole Li mado m Address: 313 HIGH HOL BORN a LONDON, W. C. werd 78 Rg por m Street, Melbourne, Australia. 
Awarded Gold and other Medals at International Exhibitions, including Five Hig hest ‘ies ards at > World’s Fair, Chicago, 1893; Two Gold Med; 
Paris "Ur niversal Exhibition, 1880, &c. 


CROSS LEWYV’S Ort ENGINES. 


PORTABLE OIL ENCINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 
= APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER. 
EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ene a eee from £5 to £7 Ts. 
This famous Instrument has /Avee circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, Xc. 





SPLENDID TESTIMONIALS. 


SS” _manxer: JAMES J. HICKS, 
8.9, & 10 HATTON GARDEN, LONDON, E.C. 


“STRONGEST AND BEST.”—Health. 


Frys 


PURE CONCENTRATED 


cocoa 


OVER 200 GOLD MEDALS AND DIPLOMAS. 
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INDUCTION COILS. 


Messrs. NEWTON & CO., of 3 Freer Srreer, Lonpon, 
have made an arrangement with Mr. Apps by which the results 
of his unequalled experience in large Coil making have been 
fully placed at their disposal. 

As he has been unable to cope with the demand for these 
instruments, Apps’ Patented Coils are now manufactured con- 
currently by Messrs. NEwron & Co. on their own premises. 

These Coils have for many years been acknowledged the best 

ud most efficient in the world, and it is hoped that the high 
qu quality of workmanship maintained in Messrs. NEWTON & Co.'s 
workshops may still further increase their reputation. 

All the Coils up to 10-inch are tested to considerably more 
han the guaranteed length of spark. 


Spark in air ite Spark in air 4s. ad 
I in, ~ = 8 in. eee )27 10 O 
2 10 10 Oo 10 , oa a. maw ee 
3» 32 22° O18 - ». &% 2 © 
4 9 0 S515 O11 TS as 75 0 0 
6 ,, (with pillars) 22 10 0 Larger r sizes to order. 


All the above Coils are covered in ebonite, and are of the 
ighest quality, and all are fitted with Commutator and five pairs 
f Terminals so that they can be used with Primary Batteries or 
Accumulators or direct from the main, and the Condenser can be 
cut out if desired. which should be done when using alternate 
currents, 


X-RAY COMPLETE SETS. 





SET A. Inc luding s-inc h Coil, our own make, Batteries, Focus 
Tube, Tube Holder, Barium-Platino- Cyanide Screen, 
in. x 5 in. £13 0 0 
SET - Including 6-inch Coil, Batteries, "Larger. Focus Tub re, 
© Holder, Barium-Platino-Cyanide Screen, os in.x 7in. £23 10 0 


BARIUM. PLATINO-CYANIDE SCREENS. 
EXCELLENT FLU ORE SCENCE, v £7 Frames ye ? Handles. 
< 5 i., 215.3; of in. X 7 in., 325. 6d. ; 112 in. X of in., 55s. 


JOHN J. GRIFFIN. & SONS, [°. 
22 GARRICK STREET, LONDON, wW.c. 


NALDER BROS. & CO. 


LONDON. 


N. C. S. 
THOMSON 


REFLECTING 
GALVANOMETER, 


5000 OHMS RESISTANCE. 
VERY SENSITIVE. 
PRICE 
#9 10 Oo 
Write for CATALOGUES. 


Cable Address : 
SECOHM, LONDON. 
No Agents in U.S.A. 





This instrument delivered Free anywhere in U.S.A. 
for 860 C.0.D. 


HRISTMAS PRESENTS. 


TRAVELLER'S SCIENTIFIC COMPANION. 








Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 

PRICE £4 10s. to £7 10s. 
“ Special” pray ay Price List of Instruments suitable for 
Presents free by Post to all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


Teleptone No. 658 Telegraphic Address: “* Negretti, London 











xlit 


ROYAL SCOTTISH SOCIETY OF ARTS, 
117 GEORGE STREET, EDINBURGIHL. 
LIST of PRIZES offered by the SOCIETY for PAPERS submitted 


during the Session 1896-97. 

1) A KEITH PRIZE, value 30 Sovereis gns, for some important Invention, 
Improvement, or Discovery in the Useful Arts, primarily submitted 
to the Society during the Session. 
HEPBURN PRIZE, value 12 Sovereigns, for such Invention or 
Communication submitted to the Society as shall be approved of by 
the Society or its Prize Committee. 
MAKDOU GALL-BRISBANE PRIZE, value 1o Sovereigns, for 
such Communication of Merit or such Invention as shall be approved 
of by the Society or its Prize Committee. 
(4) A REID and AULD PRIZE, value about 7 Sovereigns, 

pene ed in the Art of Clock or Watch Making, 

onsidered worthy of a Prize. 


(2) A 


for any 
if such should be 


For further information with regard to these Prizes and conditions, apply 
to the Secretary, who is now prepared to receive Communications for next 
Session. 


WM. ALLAN CARTER, C.E. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
PLACE, BAKER STREET, 
Miss EMILY PENROSE 
SESSION 1806-7. 

The LENT TERMwill BEGIN on THURSDAY, JANUARY 14. 
Courses in preparation for all the Examinations in the Faculties of 
and Science held by the University of London. Special Course of Scientific 

Instruction in Hygiene and Public Health. 


Lectures in all branches of Higher Education. Six 
Students for Practical Work. Art School open from ro 


, Secretary. 


YORK 


Principal : 


Ww. 


Laboratories open to 
to 4. Students can 


reside in the College. 
LUCY J. RUSSELL, Honorary Secretary. 
THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructror—C, CAPITO, M.I1.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Toois, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


CITY OF WORCESTER. 
VICTORIA INSTITUTE. 
WANTED, ASSISTANT SCIENCE LECTURER, 


the Teaching of the Organised Science Day School, 


to take part in 
and to deliver Evening 


Lectures on Physiology, Geology, Elementary Mechanics, and Plane and 
Solid Geometry. He will also be required to assist in the Chemical La- 
boratory. Graduate, with some experience in teaching, preferred. Com- 
mencing Salary, £120 per anrum. 


Applic ations, with copies of three recent testifnonials, to be sent in, on or 
before December 10, to 


THOMAS 


UNIVERSITY COLLEGE, LONDON. 
DEPARTMENT OF APPLIED MATHEMATICS. 

A JUNIOR DEMONSTRATOR is Required to assist in the Graphic al 
Teaching in the Drawing Office. Preference will be given to one who has 
been through the Graphical Courses in this or a similar Technical School. 

Apply in the first place by Letter, stating Qualifications, to Prof. KARL 
PEARSON. 


THE TEACHERS’ 
74 GOWER STREET, 
REGISTRY DEPARTMENT 
SCHOLASTIC AGENCY WORK 
Registrar—W. H. Fricker, M.A., 
present) except Thursdays. 


“CHALLENGER” 
for SALE.—A complete Set, including Narrative of the Voyage, Deep 
Sea Deposits, and Summary of Results. Forty-six large quarto Volumes, 
as published, offered at £60.—Apply to ‘‘ MARINER,” Nature Office. 


BERICHTE, 


year, Post free 
free.— Brown, 


DUCKWORTH, Organising Secretary. 


GUILD, 
WA. 
FOR MEN. 
at lowest charges to cover expenses. 
who attends daily (3 to 5 p.m. at 


1895, 1896, Unbound, 15s. per 
Also Parts for 1897, sent week after receipt, 20s. Post 


54 Hythe Road, Swindon. 
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“KX” RAY 
Photography. 


INDUCTION ie 


Our 7 oils 
Ene SH 
es ened in 
> and covered 
* canite. 17 work- 
manship is of a high 
quality, and they 
are well finished. ~ 


Complete 
Apparatus 
from £10. 








are 
AKE 

sections 
in vul- 








LENGTH 


OF SPARK. 


4 inches. 6 inches. 
£9 15s. £15 each, net. 
Lamp and Switch for Screen wor 
Illustration, 158. each extra. 
Catalogue of “X” Ray Apparatus Post free on application. 


3 inches. 
£6 6s. 


If fitted with Electric 





JAMES WOOLLEY, SONS & CO., LTD., MANCHESTER. 


~~~ + 


> STAN LEY bie 


Mathematical leinieeaetle Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great [exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 

EDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


_ Address :—GREAT TURNSTILE, HOLBORN, LONDON. Ww. Cc. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


















39 RUE DE TREVISE 339, 
PARIS. 





Catalogue in Fnglish, Post Free, 


2hd. Large 
Caralorne in Fre ench 120 pp 


Post Fre se, 15 


NEW GAMERA 


The ‘*‘ AMBER,” 
FOR HAND OR STAND, 


From £5 3s. 6d. 
Lllustrated Catalogue 
Fr 


THORNTON- PICKARD, 
ALTRINCHAM. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 





Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optica 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT. BROS.), 
6 Crogsland Road, Chalk Farm, London, N.W. 
MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 
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Just Published, Crown 8vo, Price 15s. 


BICYCLES & TRICYCLES. 
\N ELEMENTARY TREATISE ON THEIR DESIGN 
AND CONSTRUCTION. 

UTH EXAMPLES AND TABLES. 

By ARGHIEALS SHARP, B.Sc., 








Whitwortl Associate Member of the Institution of ( ivil 
Engineers ; ppaenle des Vereins Deutscher Ingenieure; Instructor in 
Engineering Design at the Central Technical College, South Kens ington. 


With 565 Diagrams and Illustrations. 
LONGMANS, GREEN, & CO., London, New York, and Bombay. 


HORN SCIENTIFIC EXPEDITION TO 
CENTRAL AUSTRALIA. 

Now Complete in Four Parts. 4to Plat 
1.—Narrative. £1 15. nett. 

Panr It.—Zoology. £1 1es. nett. 

Pa 111.—Geology and Botany. tos. 6d. nett. 

Pa 1V.—Anthropology. £1 15. nett. 

ULAU & CO., 37 Soho Square, W. 


GROWING CHILDREN, AND DIS- 
OR DE RS OF DEVELOPMENT. By T. W. NUNN, F.R.C.S 
Consulting Surgeon to the Middlesex Hospital, Xc. 

KE GAN PAUL, TRENCH, 1 RUBNER & CO. 
Price Two Shillings. 


Lal trad ZOOLOGICAL RECORD, Vol. 32.— 


of Zoological Literature relating chiefly to the year 1895. 
1 the Zoological Society of London) by I) Suarr, M.A., 
: F.Z.S., & . Londen, 1896. Price 30s. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 
Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 
i 35. 6d., 48. Pocket Boxes, 6d., od., 15., 18. 6d. Zinc relaxing 
, 18., 18. 6d., 2s. Store Boxes, 2s. 6d., 48., 58., 6s. Setting Boards, 
|, from 5d. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 145. 
ge, 2s. 6d., 45., 58., 78. 6d. Botanical Cases, japanned double 
l., 28. od, 38 ‘6d., 4s. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. 
to 2s. ad. per quire. Insect Cases, 2s. 6d. to 115. Forceps for removing 
Insects, 1s. 6d@., 28., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 1s. 4d. per 
doz. Ne sted Willow- -chip Boxes, 4 doz. 8¢.—Our new Label Lis St of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pu pa- eet infleather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
i 5 Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
lowpipes, 4d., 6d. A large stock of British, European, and 
Exotic I epids ptera, Coleoptera. and Birds’ Eggs —Entomok gical Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (mew and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 PP. ), which will be sent post free on application 
irds, Mammals, &c., Preserved and Mounted by First-class Workmen, 
36 STRAND, LONDON W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
Tt ¢ following are some of the chief forms, with prices : 

Scyllinum, 10d. each; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amp! ioxus, od. each. Echinus (large), ros. doz. 
Astacus, od. each. Cucumaria (large), 1s. 4@. each. 
Anodon, od. each. Apus. ts. each. 

Rana, 6d. each Nebalia, 1s. per tube. 
Gammarus, 15. per tube. 
Scorpio, 1s. to 15. 6d. each. 
Scolopendra, 15. 6d. each. 
Aplysia, 8d. to 10d. each. 













Noctiluca, 1s. 3¢. per tube. 
Grantia, 1s. 3¢. per tube. 
Sycon, 1s. 3¢. per tube. 







j d. per tube. Haliotis, 8d. each. 
. each. Loligo media, 10d. each. 
5s. per tube. Mya, tod. each. 


1s. per tube. Pedicellina, 1s. per tube. 
is (large), 8d. each. Salpa, 1s. 6d. per tube 
erebratulus, 15. 6d. each. Ascidia, 8d. each. 
Nereis, 6d. each. Raia, 15. to 2s. 6d. each. 
Arenic la, 6d. each. Lacerta, 10d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, pioLocicAL STATION, JERSEY. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


FOREIGN FINCHES: IN CAPTIVITY. 
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| L. REEVE AND CO.’S NEW WORKS. 


In 1 Vol., Royal 4to, Cloth, £6 6s. net ; Half Morocco, £7. 
By ARTHUR 
BUTLER, Ph.D., , F.Z.S., F.E.S. With 60 Plates, beauti- 
fully coloured by hand, 

‘Mr. Butler treats the subject very exhaustively, and his work is un- 
doubtedly one of much interest and importance to all fanciers of foreign 
ni age birds.” — 7'/mes. 

* Dr. Butler treats his subject more exhaustively than Herr Weiner ; he 
has adopted a more scientific classification, and his book is infinitely better 
illustrated. Indeed, the hand-coloured plates in Dr. Butler's book are in 
themselves fully worth the price which is charged for the whole book.’ 
Feathered World. 


Ss. net 


FLORA OF BRITISH INDIA. By Sir J. D. 


HOOKER. K.C.S.1., C.B F.R.S. &c.; assisted by various 
Botanists. — I. to Iv.,C loth, 25. ea ch; Vol. V., 38s. ; Vol. VI., 36s. 
Part XXI.. 

Part XXXIV., _ with Four Coloured Plates. 5s. (completing Vol. III.) 


THE LEPIDOPTERA OF THE BRITISH iSLANDS. 


By CHARLES G, BARRETT SS. Vol. I. (RHOPALOCEKA), 
12s.; Large Edition, with 40 Ci a ot Plates, 53s. Vol. II., 12s. ; 
Large Edition, with 46 Coloured Plates, 63s. Vol..II1., 12s. ; Large 
Edition, with » = sloure d Plates, € 

with 8 Coloured Plates 


LEPIDOPTERA INDICA. By 1. Mooxe, Fz. 


Vol. 1., with 94 Coloured Plates. Vol. II., with 96 Coloured 
Plates, each £9 ss. Cloth; £9 15s. Half-Morocco. 


THE HYMENOPTERA ACULEATA OF THE 


BRITISH ISLANDS. By EDW ear SAUNDERS, F.L.S., wit! 


; Plates, 16s. ; Large Edition, with 49 Coloured Plates, 68s. 


THE HEMIPTERA HOMOPTERA OF THE 
BRITISH ISLANDS. By | screen EDWARDS. With Two Plates 


12s. Large Edition, with z oured Plates, 43s 


THE HEMIPTERA HETEROPTERA OF THE 
BRITISH ISLANDS. By EDW ARD SAUNDERS, F.L.S. With 
a Structural Plate, 14s. Large Edition, with 31 Coloured P ~ s, 48s. 


THE BOTANICAL. “MAGAZINE : Figures and 


Descriptions of New and 7 lants. By Sir J. D. HOOKER 
F.R.S., &c. Third Series Vola. I. to LI., each 42s. Published 
Mor ithBy with 6 Plates, 3s. 6¢. Coloured. Annual Subscription, 42s. 
L. REEVE & CO., 
Publishers to the Home, Colonial, and Indian Governments, 
6 HENRIETTA STREET, COVENT GARDEN, W.C. 


NATURAL SCIENCE. 


DECEMBER, 1896. 
CONTENTS. 

NOTES and COMMENTS.—The Botanist of the Future—The Study 
Variation—The Use and Abuse of Colles ting—British Snails—N.Spp 
The Reduction of Publication—** Drunken with Writing Mycenaan 
Culture—Geological Time— Paleontology and Geographical Distribu 
tion—International Congresses—The I ncouragement of Zoological 
Research— Jamaica as a Tropical Marine Biological Station—Teachir 
Physiography—The Hinge of Bivalve M suse s—A Big * ea 
Sexual Reproduction in Fungi—-Botanical Crumbs. 

1.—The Determination of Fossils (with List of Specialists). 
11.—Zoology since Darwin. Part III. (conclusion) By Prof. Ludwig vo 
Graff, Ph.D. 
I11.—A Plea for Details in Comparative Anatomy. By F.G. Parsons, M.D 
1\ —An —— to the Study of Anthropoid Apes. IV.—The Gibb 
Arthur Keith, M.D. 
a Pa Fas in Animals. By W. L. Calderwood, F.R.S.E. 

SOME NEW BOOKS.—A Monograph on Carbonicola, Anthracomya and 
Naiadites. By Wheelton Hind (H.B.).—Records of Big Game. By 
Rowland Ward (R.L.).—Genera and Sub-genera of Voles and Lem- 
mings. By G. S. Miller (O.T ).—Die Spiele der Thiere. By Karl 
Groos.—A Geographical History of Mammals. By R. Lydekker 
Manuel de Géographie Botanique. By O. Drude.—How to Study Wild 
Flowers. By G. Henslow.—Rules for Regulating Nomenclature. By 
Lord W oa ham and J. H. Durrant.—The qm ~ Books. 

OBITUAR H. Trimen—H. Martin—A. A. L. Trécul—M. Schiff 
5. & Whitney —L. Palmieri—J. E. Erichsen- ‘G. M. Humphry—G. 
Harley—F. S. Roper—A. S. Smith—R. Zander—L. Rudolph—|! 
Eppelsheim = Miller—J. L. Delbeeuf—R. Avenarius—Prof 
Schnetzler—C. G. Gillet—R. v. Dombrowski—F. Miiller—T. Marg 
H. V. Foullon—E. Renbaugh—H. D. v. Nostrand—W. H. Gibson— 
C. E. Brown-Sequard : . Lembe rt—Dr. Callender—E. Giovanardi 
—M. Chaper—R. Ker . H. Richards—J. E. Gray. 

NEWS OF UNIV ERSITIES, ‘MUSEU MS, AND SOCIETIES. 

CORRESPON DENCE, —Stratigraphical Geologist—Bernard Hobs 
Walter Howchin. 

INDEX AND TITLE PAGE TO VOLUME IX 

SUBJECT INDEX, for cutting up. 

PRICE ONE SHILLING, NET. 
In America, Thirty Cents. 
Sent Post Free for Annual Subscription of Fourteen Shillings (#3. 50), 


ts London: PAGE & PRATT, Lrp., 22 St. Andrew Street, E.C. 
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THE NATIVES OF SARAWAK 


AND 


BRITISH NORTH BORNEO. 


Based chiefly on the MSS. of the late Hugh Brooke Low, 
Sarawak Government Service. 


By HY. LING ROTH, 


Fellow of the Anthropological Institute, Author of the 
** Aborigines of Tasmania,” «c. 


With a Preface by ANDREW LANG. 


This work is published in Two Volumes, Super-royal 8vo, 
comprising 1035 pages, bound in cloth, gilt tops. 

There are over 500 ILLUSTRATIONS; of these some 450 are 
ORIGINAL. The greater part of the original line drawings have 
been prepared by Mr. Charles Pretorius, whose skill in this 
class of work is well known in the Antiquarian Department of 
the British Museum and at the Society of Antiquaries. Expense 
has not been spared to make the Illustrations faithful, accurate, 
and where possible artistic. 

The number of Copies is limited to 700 for sale in the British 
Isles and Abroad, and NO CHEAPER OR OTHER EDITION WILI 
BE ISSUED, 


Price 50s. Net. 


As Mr. ANprREw LANG remarks, in his Preface, this book “‘is a mine 
from which every one can draw in accords ance with his needs. Every 
department of life and thought is illustrated.’ 


‘The numerous class of readers for whom the quaint customs, savage 
loings, a picturesque surroundings of uncivilised pec yple possess an 
attri AC tic anthropologists without knowing it—will find abounding interest 
in both te - and illustrations.” —A theneum. 


Published by 
TRUSLOVE & HANSON, 143 Oxford Street, and 6 Sloane 
Street, London. 


New Volume of the ‘* Century Science Series,” Edited by 
Sir HENRY ROSCOE, D.C.L., F.R.S. 
Just Published, Price 3s. 6d. 


CHARLES DARWIN 


AND THE 


THEORY OF NATURAL SELECTION. 
By EDWARD B. POULTON, M.A., F.R.S. 


** A List of the Volumes contained in this Sertes will be sent 
Post free on application. 


een siecnt & NEW YEAR’S GIFTS. 


*,* 4 copy of Cassell & Company's ILLUSTRATEDCATALOGUE, | 


th Particulars of several Hundred Volumes suitable for Presentation, 
ent Post Sree on application. 


CASSELL & COMPANY, Lrp., Ludgate Hill, London. 


VERLAG YON WILHELM ENGELMANN IN LEIPZIG. 
SOEBEN ERSCHIEN: 
LEHRBUCH DER ALLGEMEINEN CHEMIE 
Dr. WILH. OSTWALD, 


Professor an der Universitat zu Leipzig. 





In zwei Banden. 
ZWEITEN BANDES ZWEITER TEIL: 
VERWANDTSCHAFTSLEHRE., 
Erste Lieferung. 


ZWEITE 


Bogen 1-13 mit Figur 1. 


UMGEARBEITETE AUFLAGE. 


Gr.'8. Preis M. s. 


Des II. Bandes 2. Teil wird etwa 4-5 Lieferunger 1 im Umfang der 
ersten umfassen und im Laufe des Fahres 1897 erscheinen. 


J. & A. CHURCHILL, 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A, 
F.R.S., and W. F. R. WELDON, M.A., F.R.S. 

Contents of No. 155 (November), largely Illustrated, Price 10s, 

| The Constitution and Development of the Society of Termites: 

Observations on their Habits; with Appendices on the 

| Parasitic Protozoa of Termitidz, and on the Embiidx. By 

Prof. B. Grass! in collaboration with Dr. A. Sanpras. 
(With Plates 16-20.) (Zo de continued.) 

On Ctenoplana. By ARTHUR WILLEY, D.Sc. (With Plate 21.) 

An Attempt to deduce the Vertebrate Eyes from the Skin. B 

H. M. BERNARD, M.A.Cantab., F.L.S. (With Plate 22.) 

The Reproduction and Metamorphosis of the Common Eel 
(Anguilla vulgaris). By G. B, GRASSI, Professor in Rome. 

*.* Subscription to the Volume of Four Numbers, 40s., 


CARPENTER ON THE MICROSCOPE 
AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F-.R.S. 
Seventh Edition, in which the first Seven Chapters have 
been entirely Re-written, and the Text throughout Recon- 
structed, Enlarged, and Revised, with 1000 IIlustrations, 
1100 pages, Svo, Cloth, 26s. ; Half-calf, 30s. 





Vv 


paid in advance. 


With nearly 1200 Illustrations. 


A MANUAL OF BOTANY. 
By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society ; Examiner in Botany t 
| the University of London and the Victoria University. 
Vol. I. MORPHOLOGY AND ANATOMY. 7s. 6d. 
Vol. Il. CLASSIFICATION AND PHYSIOLOGY. tos. 


COMMERCIAL ORGANIC ANALYSIS. 
By a H. ALLEN, F.ILC., F.C.S. Second 
Edition. Vol. III., Part III. 8vo. 16s. 

CONTENTS :—Vegetable Alkaloids (concluded), Non-Basic 

Vegetable Bitter Principles, Animal Bases, Animal Acids, 

Cyanogen and its Derivatives, 


‘HANDBOOK OF VOLUMETRIC 


= ALYSIS; or, the Quantitative Estimation of Chemical Substances 
by Measure, ‘applied to Liquids, Solids, and Gases. Adapted to the 
requirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 
and for the Valuation of Substances used in Commerce, Agriculture, 
and the Arts. By FRANCIS SUTTON. Seventh Edition, with 
132 Engravings, 8vo, 18s. 6d. 


THE MICROTOMIST’S VADE- 


MECUM. A Handbook of the Methods of Microscopic Anatomy. 
By ARTHUR BOLLES LEE. Fourth Edition, enlarged and 


thoroughly revised, 8vo, 15s. 


HINTS ON ELEMENTARY 


PHYSIOLOGY. By FLORENCE A. HAIG-BROWN. With a 
Preface by Dr. Orp, Senior Physician to St. Thomas's Hospital. With 
2t Illustrations, foap. © bvo, 18. 6d. 





LECTURES ON MEDICINE TO 


NURSES. By HERBERT E. CUFF, M.D., F.R.C.S., Assistant 
Medical Officer South-Western Fever Hospital. With 25 Illustrations 
crown 8vo, 3s. 6d. 


London; J. & A. CHURCHILL, 7 GREAT MARLBOROUGH ST. 
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‘DINES PATENT PRESSURE PORTABLE ANEMOMETER. 










= 2 = == SSS SSS = a VELOCITY PER HOUR IN MKLES 
ij ones s PATENT “PRESSURE  BORTASLE ANEMOMETER _ 
 .CASELLA. LONDON rs . 7 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE __... co ‘i ” + = 5s = - a re . £3100 


r.§ CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C, 


- EVERY TRAVELLER SHOULD CARRY THE > 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ie as bt from £5 to £7 Ts. 


This famous Instrument has /A/ree circles of divisions and figures instead of ose, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, Xc. 








SPLENDID TESTIMONIALS. 


SS” _~ manxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 


CAMBRIDGE SOTENTIFIC INSTRUMENT COMPANY, ee eee, 


LIMITED, CARLYLE ROAD, CAMBRIDGE, ESTABLISHED 1782. 
Manufacturers of the Original Cambridge 





MODERATE RATES. ABSOLUTE SECURITY. 
Rooking Microtome. ELECTRIC LIGHTING RULES SUPPLIED. 
REDUCTION In PRICE. LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
SecreETaRIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000, 000. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 


a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 


They have also introduced a New Microtome of larger type W & G L A W. 
which cuts perfectly flat Sections. ‘ M. E O. 


‘illustrated Catalogue of Apparatus sent Post Free on COF F E E—S U GA R—T E A ° 


receipt of 1s. 6d. 


“hence Gemalas. Lak. Canteides,” 104 NEW OXFORD ‘STREET, W.C. 


FOR POPULAR LECTURES —_ 
AND EXPERIMENTS ON X-RAYS. 


Set Seven Vacuum Tubes, at different ‘Stages of Exhaustion, showing Phenomena from Space in Airto E F luorescence, with or without Exhibition Cabinet, 
also Lantern Slides of same (see below). 

Crookes’ “ Radiant Matter” and Vacuum Tubes (see Catalogue). 

Ultra-Violet Light may be shown by Chadwick's Fluorescent Screen, as recommended by Dr. Oliver Lodge, F.R.S., in Vature, a few weeks 
Quartz Prism is necessary. Several sizes in stock. 

Also large size Screen for showing Phosphorescence by Absorption ; inexpensive. 

Alum Cell, transparent to Light, opaque to Heat. 

Iodine Cell, transparent to Heat, opaque to Light. 

Simple Vertical Attachment for ordinary Lanterns, by which many beautiful Electrical Experiments may be exhibited by inexpensive Apparatus (see 

atalogue). 

Prisms, Water, Flint, Crown, Quartz, Bisulphide, and Direct Vision. 

Mechanical Slides, illustrating Longitudinal (Sound) Vibrations, Transverse (Light) Vibrations and Waves, Velocity of Light (Romer), Rotating Colou 
Disc (makes W hite Light), Optical Front for ordinary Lanterns, with Slit and Prism for Spectrum. 

Ordinary Slides, plain or correctly Coloured, Crookes’ and other Tubes. These are a great assistance to a Lecturer, even when the actual Tubes are being 

nibited. “Also Slides, showing number of Molecules in Tube at ordinary pressure and number when exhausted, and other interesting facts, Refle . 

tions, Refraction, Dispersion, correctly coloured Spectrum, X-Rays in the Ultra-Violet? Cathode Rays not X-Rays, Lenard Rays, General arrange 
ment of Apparatus used, Portraits of Crookes, mange, Lenard, and many others. 








ago. A 





W. I. CHADWICK, 2 St. ‘Mary’s Street, MANCHESTER. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy. 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens; 
Bugula, Crisia, Pedicellina ; Hc lothuria, Asterias, Echinus ; Ascidia, Salpa 
preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Riological Laboratory. Plymouth. THE DIRECTOR 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-Carrenrer, Esy., Prof. Fornes, &c. 
Miniature Triple Lantern constructed for B. J. MALpEeN, Esy.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Pelytechnic Institution, Dr.H. Grar- 








rAN GUINN@SS, Madame ADELINA Parti, &ce., Ke. Patent P: ampheng 
Science Lanterns, The Universal L: itern 4-in¢ h Condensers, 4 wick Lamp, 
Portrait Combination front Lenses, 18s. 6da., Mz wealien Science 
Lecture Sets. Novelties. The Lantern Kaleid oan est Lantern 
Outfits in the World. Grandly on ited Catale hoice En- 
gravings, 6d.; Postage, 3¢. List of 200 Lecture ‘Sets Science Subjects. 
Views, & 6d.; Postage, 2d.. Pamphlets F ree. Ww. wd wa GHES, 


Srrctaui rT. Brewster eum 82 Mersiones Road, Kingslan« 


HOLLOWAY’S PILLS | 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE MOST NUTRITIOUS COCOA. 


Er? s’s 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


ee 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in "Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, all Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6¢. each, Post Free 
CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 





The Minerals last received include :—Alabandite, Alexandrite, Ar 
Anorthite, Native Arsenic and Tellurium, Beekite, B 
Columbite, Cumengite, Hauerite, Lithiophorite, Lora 





Petzite, Pharmacolite, Pr rustite, Step yhanite, Spl lene, ‘ , 
Collections, in boxes With division IS, é as supplic ed to the Department of 








and Art:—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Micro-slic 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sand stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each s 
Pra ictic ¥ Demonstrations given in Minera ry and Pa lac tology. On Sz 


British Birds, their Eags and Nests, weakly pasts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minera » Se -» now rea 
Collections of Specimer ws ~ Sinera ,F omy and R 
Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appli 

New Supplementary List of Mic scopic Secti 

List of Rock a 1s 
iF ; 








; Metec rites 
ue of Minerals for selecti 


en” R. Oe o 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, 


To SCIENTISTS and aang &e. 


THE ART OF oe AND COMPLETE 
MAGIC LANTERN MANUAL, an Expert. Over tco fine Ill 
trations, with Priceless Wrinkles in ‘all Branches of ¢ mr Pr ectiot 
Never before published. How to choose, what to avoid, and howt 
use Oil, Limelight, -Dissulving Electric, Opaque, Mi roscopic, an 
Polarising Lanterns, Slide Maktng and Painting, Enlarging, Kegister- 
ing, &c.. &c. Prof. MALDEN says :—‘‘ A thoroug shly practical work, 

and should be studied by the experienced operator and amateur alike. 

A complete vade mecum of Optical Lantern Manipulations. Price 

bound in Cloth, 3s. 6¢.; Postage, s¢. Worthits weight ir 1 gold Sen 

for Opinions of the S« ientific Press to Mr. HUGHES, Brewster Hous 

Mortimer Road, Kingsland, North Londor 





“OPTIMUS ” MAGIC LANTERNS ©. rox DRAWING ROOM +> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Ph« tographic Combination with rack 


and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. ‘he Condenser 1s composed cr two plano 
of 4 eres diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. fairs for dissolving 


iu one Box at same prices. Lever Vissolver, 8s. 9d. 








Russian Iron Body, Brass 


-convex lens 
yr arrange’ 





Mahogany Be ay, Brass 


iperior Student's Lantern (to take Perforated Kus~1an iron 
Japanne ‘ier al Budy, demonstrating tank) with | — - eS, — Brass Sliding Stage, and 3-draw Tele 
brass Sliding Tubes, 40s. Tubes, 50s. scopic Tubes, 105s. 


, SON & RAYMENT, 


99 HATTON GARDEN, 
HOLBORN VIADUCT, E.C. 


LONDON. 
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MACMILLAN & CO. ‘S NEW BOOKS. 


STORIES OF NAPLES AND THE CAMORRA. By Cuarres Grant. 


With Introductory Memoir of the Author by J. B. CAPPER. 
Mr. GLADSTONE writes to the Publishers :—‘‘In all the tales I think it most interesting and instructive—in the two first 
delightful and extremely skilful also. . . . Mr. Grant must have been a delightful man.” 





Super-royal 8vo, 315. 6d. net. 


LIFE AND LETTERS OF FREDERICK WALKER, A.R.A. 
By JOHN GEORGE MARKS. With 13 Photogravures and 100 Illustrations, 
DAILY NEWS.—* All who love Frederick Walker, and honour his name—and who do not ?-—will welcome this biography 
f him by so competent and impartial a writer and critic as Mr. John George Marks . . . It is memoir and autobiography in one, 
and in both respects delightful, pathetic, and impressive.” 


HUGH THOMSON’S NEW CHRISTMAS VOLUME. 
JANE AUSTEN’S EMMA. 


With Forty Illustrations by HuGH THOMSON and an Introduction by AusTIN Doxsson. In Cloth elegant, gilt edges, 55. 
In Plain Cloth, uncut edges, 3s. 64. 


Fourth Edition, with Supplementary Chapter on the ARMENIAN QUESTION. 


TRANSCAUCASIA AND ARARAT. Being Notes of a Vacation Tour in the 
Autumn of 1876. By JAMES BRYCE, Author of ‘‘The American Commonwealth,” &c. With Engraving and Coloured 
Map. Extra Crown 8vo, 8s. 6d. net. 


4to, 21s, net. 


LEAVES FROM A DIARY IN LOWER BENGAL. By C,S. (retired) With 


Map and Illustrations from Sketches by the Author, including Etchings by ROBERT FARREN. 
PALL MALL GAZETTE.—*“ A very clear, a very lively, and a very accurate sketch of the civil'an’s daily life and duties.” 


VOLUME II. NOW READY. Iilustrated. Demy 8vo. 17s. net. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 
and A. E. SHIPLEY, M.A. 
Vol. Il. WORMS, ROTIFERS, and POLYZOA. By F. W. GAMBLE, M.Sc., Miss L. SHELDON, A. E. 
SHIPLEY, M.A., Prof. MARCUS HARTOG, M.A., W. BLAXLAND BENHAM, D.Sc., F. E. BEDDARD, M.A., 
F.R.S., and S. F. HARMER, M.A., Fellow of King’s College, Cambridge. 


Medium 8vo, 7s. 6a. net. 

THE NATURAL HISTORY OF THE MARKETABLE MARINE 
FISHES OF THE BRITISH ISLANDS. Prepared by order of the Council of the Marine Biological Association, 
especially for the use of those interested in the sea-fishing industry. By J. T. CUNNINGHAM, M.A., Naturalist on the 
Staff of the Marine Biological Station. With Preface by Prof. E. Ray LANKEsTER, F.R.S. Illustrated. 


Super-royal 8vo, 25s. net. 


SCULPTURED TOMBS OF HELLAS. By Percy Garpner, Litt D., Pro- 


fessor of Classical Archeology and Art in the University of Oxford. With Thirty Plates and Eighty-seven Engravings in 
the Text. 
Crown Svo, 3s. 6. net. 
POPULAR FALLACIES REGARD! NG BIMETALLISM. By Sir Roserr 
EDGCU MBE, Bart. 
Crown $vo, 3s. 6d. net. 


RICH AND POOR. By Mrs. Bernarp BosanqQuet. 
Globe 8vo, 2s. 6d. 
HYGIENE FOR BEGINNERS. By E. S. Reynotns, M.D. London, &c. With 
100 Illustrations. 


MACMILLAN AND CO., LIMITED, LONDON. 


NOTICE.—Advertisements and business letters for NAVURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE zs “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
Yearl £ & d. - st 
eee steers een eee TRS Three Linesin Column ....... 0 2 6 
Half-yearly . pho a a = aoe 
Quarterly ‘+ ae is ween © Per Line after 009 
To ALL PLACES ABROAD :-— | One Eighth Page, or Quaster Column o18 6 
Yearly. ... 110 6 Quarter Page, or Half a Column 115 0 
MS kn aS a & ee eG oO 3 6 Half a Page, or a Column 359 
Quarterly ° o Whole Page 660 


Cheques and Monsy es payable to MACMILLAN & CO, L imited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


JUST PUBLISHED. 


THE STRUGGLE OF THE NATIONS 


(EGYPT, SYRIA, and ASSYRIA). 
By Professor MASPERO. 


Edited by the Rev. Professor SAYCE, Translated by M. L. McCLURE. With General and Special Maps, 
three Coloured Plates, and over 400 Illustrations. Demy 4to (approximately), 
Cloth Boards, 25s. Half Morocco (Bound by Riviere), sos. 

This is a companion volume to ‘‘The Dawn of Civilization,” and carries the history of the ancient peoples ot 
the East from the twenty-fourth to the ninth century before our era. It embraces in its scope the period of the 
sojourn of the Children of Israel in Egypt, and the historic connection between Egypt and Syria during the centuries 
immediately following the Exodus. As its title, “‘ The Struggle of the Nations,” implies, the period covered was one 
in which the Great Empires of the East were in perpetual conflict—each striving for supremacy. Syria, owing to 
its position on the highway of the nations, became their principal battlefield. The recent discovery of a Stele of 
Minephtah, in which the Israelites are mentioned for the first time on any Egyptian monument, has infused a new 
interest into the Bible account of the Exodus. Prof. Maspero has brought to bear upon this question his unrivalled 
learning. It is clear that the part played by Se outs peoples in Egypt was much more important than was previously 
suspec ted, and that from the time of the Hyksos onwards, Asiatics exercised a considerable influence on the Nile. 


THE DAWN OF CIVILIZATION (Egypt and Chaldza), 
New and Revised Edition. By Professor MaspeRo. Edited by the Rev. Professor Sayce. Translated 
by M. L. McCiure. With Map and over 470 Illustrations, including 3 Coloured Plates, demy 4t 
(approximately), Cloth, bevelled boards, 24s., Half Morocco (bound by Riviere), 48s. 

Professor Maspero, by using the result of the most recent researches in Egypt and Mesopotamia, has brought this new edition 
up to the latest date. 


LONDON : NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA STREET, E.C 
BRIGHTON: 129 NORTH STREET. 


THE FAUNA OF BRITISH INDIA, EXPERIMENTAL PSYCHOLOGY. 


Including Ceylon and Burmah. Published under the ithority of 
Secretary of State for India in Council. Edited by W. T. BLANI ORD. LECTURES ON HUMAN AND ANIMAL 





Medium Svo, with numerous Woodcuts. PSYCHOLOGY. By Prof. W. WUNDT. Edited by Prof, J. I 

—- ° ‘ CRE IGHTON and Prof _ E. B. TrvcHener. Cuts. See ond and Cheape r 

MAMMALIA. By W. T. BLANFORD, F.R.S. I Edition. ros. 6d. ‘One of the best exist ing expositions of experi- 
Vol., complete, price £1. mental psychology." —Navunk. “lt must be counte ad as one of the 


: ; : : most successful of recent translations.” —JOURNAL OF EDUCATION. 
FISHES. By F. Day, CLE, LL.D. 2 Vols, | QUTLINES OF PSYCHOLOGY, based upon the 


wice £: each. . a vas 
results of Experin ane Examination. By Prof. O. KULPE. 





BIRDS. By Evcene W. Oates, F.Z.S. Vol. I.’ Translated by Prof. E. B. TITcHENER. ros. 6d. “* One of the mast 

. te” deg: “ : : 3 - important additions to psychologic rl literature, and it is very 

price £1; Vol. IL., 155.3 Ve IIL., by W. T. BLANFORD, F-.R.S. fortune ute that the task of ¢ ranslation should have fallen into such 

price 158 able hands. The book is likely to be largely used as a text-book. — 
NATURE. 


REPTILIA and BATRACHIA. By G. A. 
ne ) INTRODUCTION TO THE STUDY OF PHYSIO- 
LOGICAL PSYCHOLOGY By Prof. Dr. TH. ZIEHEN. Second 

MOTHS. By Sir G. F. es Bart. 4 Vols.. Edition. Cuts. 6s. * Laxceedt ngly well adapted ood pal “poem 


a clear idea of the scope and methods of the new science 


ANALYTIC PSYCHOLOGY. By Prof. G. F. 


price £1 each. 





Lond mn : TAY LOR & I RANCIS, Red Lion Court, Fleet Street : STOUT, Fellow of St. John’s Coll., Camb. 2Vols. 21s. 

Calcutta: THACKER, SPINK, & CO.; Bombay: THACKER & CO, who wish to become acquainted with the opinions of the best bon 
Limited: Berlin: R. FRIEDLANDER & SOHN. Carlstrasse, I. thinkers of our times, and above all to those who wish to none th 
results that have been obtained by the introspective method, Prof. 
Stout's two volumes may be unhesitatingly recommended.” — JOURNAL 

NEW VOLUME IN THE INTERNATIONAL or Epucarion 
SCIENTIFIC SERIES SWAN SONNENSCHEIN & CO., Lrp., Lonpon. 
THE ON CARBONIFEROUS OSTRACODA 
AURORA BOREALIS. FROM IRELAND. 
By ALFRED ANGOT. By T. RUPERT JONES, F.R.S., and JAMES W. KIRKBY. 


Being the Scientific Zvavsactions of the Royal Dublin Society- 
3 


With 18 Illustrations. Crown 8vo, 5s. ’ 
Vol. VI... Series Il. Part 7. With Two Plates. Price 2 


London: KEGAN PAUL, TRENCH, TRUBNER & CO., 
Limited, Paternoster House, Charing Cross Road, W.C. London : WILLIAMS & NORGATE, 14 Henrietta St., Wt 


Printed by Ricuarp Cray & Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macutian & Co- 
Limirep, at 29 Bedford Street, London, W.C., and THe Macmitian Company. 66 Fifth Avenue New York.—Tuurspay, December 19, 1896. 
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INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. | 








NEWTONS CE 
° 1 : 





“X” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 365s, and 63s. © 


Complete Apparatus for Réntgen ‘“‘ X” Rays, with 
Coils and Fluorescent Screens, &c. 


Detailed List on Application. 


BECK’S MICROSCOPES. 


No. 25A. —THIS MODEL, with 
I-in. and }-in. Object Glasses, 
Two eaten, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—-THIS MODEL, with 
g-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 25B with Iris 
Diaphragm and 
and Swinging Adjustments, 


£8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J, BECK, LTD., 68 CORNHILL, LONDON, E.¢. 





Focussing 





STAND No. 25. 


| BROWNINGS SPECTROSCOPES. 





THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s.; ditto, with Adjustable Slit in 
Morocco Case, £1 145.; ditto, with Achromatic Lens, &c., 
in Morocco Case, £2 6s. 


Illustrated Catalogue of Spectrescopes, Post Free. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
63 STRAND, LONDON, W.-C. 
CHRISTMAS THE 
panenere. CINEMATOGRAPH. 









NEGRETT? & ZAMBRA_LONDO 
This Apparatus is capable of producing Animated Pictures of the highest 
class, and can be easily manipulated without the assistance of a skilled 


“ operator by following the instructions supplied with same. 
| Price, including Lantern, Oxyhydrogen Burner Limes, &c., complete , £36. 
_ Films for same, £4 10s, each. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE’ EASTER, 
1897. 
LecturE Hour, 3 O'CLOCK P.M. 


CHRISTMAS LECTURES. 

Prof. Sicvanus P. Tuompson, D.Sc., F.R.S., 47.4.7. Six Lectures 
(adapted to a Juvenile Auditory) on ‘ Light, Visible and Invisible.” On 
December 29 (Tuesday), December 31, 1896; January 2, 5, 7, 9, 1897. One 
Guinea the Course ; Children under 16, Half-a-Guinea. 

Prof. Aucusrus D. WALLer, M.D., F.R.S., Fullerian Professor of 
Physiology, R.I. Twelve Lectures on Animal Electricity.” On 
Tuesdays, January 19, 26, February 2, 9, 16, 23, March 2, 
April 6. One Guinea the Course. 

Prof. Henry A. Miers, M.A., 
Secrets of Crystals.” On Thursdays, 
Guinea. 

J. W. Grecory, 
History). Three 
Thursdays, February 11, 18, 25. 

Prof. Percy GarbNeER, Litt.D., 


F.R.S. 


January 21, 28, February 4. 


Esq., D.Sc., F.G.S., of the 
Lectures on “The Problems of 
Half-a-Guinea. 
F.S.A., Professor 


Arctic Geology. On 


of Classical Archzo- 


| 


Q, 10, 23, 30, | 


Three Lectures on “Some | 


Half-a- | 


British Museum (Natural | 


logy and Art in the University of Oxford. Three Lectures on ‘* Greek 
History and Extant Monuments.” On Thursdays, Mare h 4, 11, 18. Half-a- | 
Guinea. 

Prof, W. Boyp Dawkins, M.A., F.R.S., F.S.A., F.G.S. Three Lectures 


of Geology to History 1. The Incoming of Man. 
Roman Britain. On Thursdays, 


on ** The Relation 
. The Frontier of Hist ary in Britain. 3. 
March 25, April1, 8. Half-a-Guinea. 

Carkt ARMBRUSTER, : sq. Three Lectures on glected Italian and 
French Composers.” (With Musical I}lustrations. ¥ on Saturdays, January 
, 30, February 6. Half-a-Guinea. 
WaLtTer FREWEN Lorp, Esq. 
Mediterranean Route to the East. 
Half-a-Guinea 

The Right Hon. Lorp 
M.RL., Pr fessor of Natural Philosophy, R.I. 
tricity and Electrical Vibrations.” On Saturdays, 
April 3, 10. One Guinea. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may pur« ‘hase not less than Three Single Lecture Tickets, avail- 
able for any Afternoon Lecture, for Half-a-Guinea. 

The Friday Eve ening Meetings will begin on January 22 at 9 p.m., when 
Prof. Dewar will give a Discourse on ‘ Properties of Liquid Oxygen.’ 
Succeeding Discourses will probably be given by the Right Rev. The Lorp 
Bisnor or Lonpon, Prof. JaGAvis CHUNDER Bose, Prof. Joun MILNeE, 
Dr. G. JounsTONE Stoney, Lieut.-Colonel C. R. Conver, Mr. SHELFORD 
Bipwe LL, Prof. ARTHUR SMITHE LLS, Sir Epwarp MAuNbE THompson, 
K.C.B., Sir Witntam Turner, Mr. Cuarves T. Heycock, The Right 
and other gentlemen. To these Meetings Members 
admitted. 


Three Lectures on “ 
On Saturdays, February 13, 20, 27. 


March 6, 13, 20, 27, 


Hon. Lorp RAYLEIGH, 
and their Friends only are 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Re ading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas ; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
PLACE, BAKER STREET, W. 
Miss EMILY PENROSE. 
SESSION 1896-7. 
The LENT TERM will BEGIN on THURSDAY, JANUARY 14. 
Courses in preparation for all the Examinations in the Faculties of Arts 
and Science held by the University of London. Special Course of Scientific 
Instruction in Hygiene and Public Health. 
Lectures in all branches of Higher Education. 
Students for Practical Work. Art School open from 10 to 4. 


reside in the College. 
LUCY J. RUSSELL, 


THE TEACHERS’ 
74 GOWER STREET, W.C 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. 
Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 


YORK 
Principal : 


Six Laboratories open to 
Students can 


Honorary Secretary. 


GUILD, 


THE YORKSHIRE COLLEGE, LEEDS. 


ASSISTANT Required in the DEPARTME NT of AGRICU'LTURE, 
with ability to help in the Superintendence of Demonstration Plots. Salary 
at the rate of £150 a year. The Engagement will be for Three Months 
certain, with power of renewal. 

Applications will be received by the Recisrrar of the College, up to 
January 9 


OUNDLE SCHOOL. 


WANTED, for next Term, a Skilled Workman as WORKSHOP 
INSTRUCTOR ; one who can take charge of a Steam-engine and Small 
Dynamo Plant essential. Toa suitable man good wages will be paid. 

Apply to the Heap Master, Oundle School, Northamptonshire. 


The Growth of the | 


Rayieicu, M.A., D.C.L., LL.D., F.RS., | 


Six Lectures on ‘“ Elec- 





| from £10. 
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“XX” RAY 


Complete 
Apparatus 













INDUCTION coll 


Our Coils are of 
, ENGLIS 
}wound in sections, 
;, and covered in vul- 
* canite. The work- 
manship is of a high 
quality, and they 
are well finished. 


LENGTH OF SPARK. 


3 inches. 4 inches. 6 inches. 
£6 6s. £9 15s. £15 each, net. 
If fitted with Electric Lamp and Switch for Screen work, 
Illustration, 158. each extra. 
Catalogue of “X” Ray Apparatus post free on application, 


as shown in 





JAMES WOOLLEY, SONS & CO., LTD., MANCHESTER 


_ FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Datf-ttoon Street, 


LABORATORY FURNISHERS, 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Nlustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 

“- Telegraphic Address—"‘ APPARATUS, MANCHESTER. 

eS Telephone Number— 2038. 





— for estimation of sulphur in spent oxide. 


‘PHORNTON. 


NEW 
CAMERA 
The “ AMBER,” 


For HAND or STAND, 
From £5 3s, 6d. 


ILLUSTRATED 
CATALOGUE 
FREE. 








THE | THORNTON: PIGKARD MANUFACTURING COMPANY, ALTRINCHAM. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios 


EIGHT E.P.S. ACCUMULATORS, "as 
good as New. Cost £20; lowest Price, £8.—50 Brook Street, 
Grosv enor Square, between 1o and 4 o'clock. 





MANUFACTURER oF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, 
Benches, &c., &c. Instruments for poe purposes S camer to Choos 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros. ), 
56 Crogsland Road, nae Farm, London, N.W. 
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WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 2s. 6d. Fold- 
ing Nets, 35- 6d., 4s. Pocket Boxes, 6d., od., 15., 18. 6d. Zinc relaxing 
Boxes, 9d., 15-, 15. 6d., 2s. Store Boxes, 25. 6d., 45., 55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 25. 9¢., 35. 6d., 45. 6d., 78. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 115. oe for removing 
Insects, 15. 6d., 25., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 


Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion, contain- | 
ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony | 


handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 44., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (mew and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 

our Catalogue (66 pp.), which will be sent post free on application 


irds, Mammals, &c., Preserved and Mounted by First-class Workmen, | 


36 STRAND, LONDON W.C. (Five doors from Charing Cross.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, | 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free 


CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLE R, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Minerals last received include :—Alabandite, Alexandrite, Anglesite 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite,’ 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, i 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art:—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6@. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 
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DE VERE. 


Manufacturer of every description of 


CONJURING APPARATUS 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


39 RUE DE TREVISE 339, 
PARIS. 








Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 1s 


- TO SCIENCE LECTURERS. 





THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


agyagite, | 


GEOLOGY AND PHYSIOGRAPHY. | 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
a Geological Hammers. 
Cabinets. 
% Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 1co fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. 
use Oil, 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, & c. Prof. MALDEN says :—‘‘ Athoroughly practical work, 

and should be studied by the experienced operator and amateur alike.” 

A complete vade mecum of Optical Lantern Manipulations. Price, 

bound in Cloth, 3s. 6¢.; Postage, 5d. Worthits weigh in gold. Send 

for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 

Mortimer Road, Kingsland, North London. 






‘, ri 


How to choose, what to avoid, and how to | 
Limelight, Dissulving Electric, Opaque, Microscopic, and | 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarrenTer, Esq., Prof. Fores, &c. 


Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grart- 
TAN GuINNess, Madame Ape.ina Parti, &c., &c. Patent Pamphengos 
Science Lanterns, The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
Sprecia.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


~ LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten:, 
Bugula, Crisia, Pedicellina; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymoutb. THE DIRECTOR. 


THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. __ 


'HOLLOWAY’S OINTMENT 


CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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Chemistry for Beginners. 
Price $1.50. 

The Chemistry of Pottery. By Kari LANGENBECK. 
Price #2. 


The Development of the Periodic Law. By F. 
P. VENABLE. Price $2.50 


Notes on Metallurgical Analysis. By N. W. Lorp. 
Price $1.25 

Notes on Qualitative Analysis. By W. P. Mason. 
Price 30.8 


Agricultural Chemical Analysis. By H. W. WILEY. | 


In 3 Vols. Vol. I. Sots, $3.75. Vol. II. 
Ill. AGricULTURAL PropuctTs, $3.75. 
NEARLY READY. 
Engineering Chemistry. By Tuomas B. SrilL_Man. 
Price 24.50. 
Studies in Chemical Dynamics. 
HOFF. Price $2.50. 
The Chemistry of Dairying. By 
Circulars on Application 


CHEMICAL PUBLISHING CO., Easron, Pa., 


HARRY SNYDER. 


U.S.A. 


* The representative of advanced science.” —/al/ Mall Gazette. 


SCIENCE PROGRESS. 


A QUARTERLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the co-operation of a powerful Editorial Committee. 
Contents of JANUARY Number: 
LIQUID CRYSTALS. By H. A. Miers, F.R.S., 
logy in the University of Oxford. 


SUGAR: THE OUTLOOK IN THE COLONIES. By C. A. Barer, 
M.A. 


FERTILIZERS, $2.00. Vol. 


Professor of Minera- 


By J. H. Van 'T | 


THE CELL AND SOME OF ITS CONSTITUENT STRUCTURES. 


a J. Brercanp Farmer, M.A,, 
College of . cience, l.ondon, 
SELECTION IN MAN. By poset BEpboE, 
THE G ;LOSSOPTERIS FLORA. By = C. 

yn Botany in the University of Cc ambrid 
CONDE NSATION AND CRITICAL 
KuENEN, Ph.D. 
THE ORIGIN OF LAKES. By J. 
John s College, Cambridge. 
THE CAUSES OF VARIATION. By H. M 
Merton College, Oxford. 
APPENDIX. NOTICES OF BOOKS. 
Price 3s., or ye 3@. post free. Subscription, 
Now ready, V Tols. I., I1., II1., [V., and V., 
gilt lettered, each containing over 500 pp., price 15s. each. 
London: THE SCIENTIFIC PRESS, Lrp., 28 and 29 Southampton 
Street, Strand, W.C. 


GROWING CHILDREN, 
ORDERS OF DEVELOPMENT. By T. W. NUNN, F.R.C.S., 
Consulting Surgeon to the Middlesex Hospital, &e. 

KEGAN PAUL, TRENCH, TRUBNER & CO. 


Price Two Shillings. 


Professor of Botany in the Royal 


F.R.S. 

Sewarp, M.A., Lecturer 
PHE NOMENA. By E. T. 
FE. Marr, F.R.S., Fellow of St. 
. Vernon, M.A., M.B., 


10s. 6d. per Annum, post free. 
in handsome Cloth Binding 


AND  DIS- 














ing Records o ogical Literature re lating a to the year 189s. 
Edited (for the Zoological Society of London) by D Swarr, M.A., 
F.R.S., F.Z. . g S. 
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Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, 


Mathematical, 


Admiralty, &c. 
Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 


F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Exc a ad e of Construction of Mathematical Ir nstruments, ar id the only Gor D 
Mepat in the International Inventions Exh biti yn 1885 for Mathematica 
Work. Silver Medal, Architects’ Exhibition, 1§ 


-GREAT TURNSTILE, HOLBORN, LONDON, W.C 


PHOENIX FIRE OFFICE, 


A.idress : 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 


EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTraries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £320,000,000. 


my Bova How THE NEW SCIENCE TEACHING. 


NOW READY. Crown 8vo, 5s. 


EXPERIMENTAL SCIENCE. 


A School Course of Practical Exercises in Elementary Physics (mainly 
(Quantitative), including some fundamental Principles in Mechanics By 
ARTHUR HusBLk, Science Demonstrator to the London School Board. 
With numerous Illustrations and Dias grams. 

This book covers the experimental work of the new Physiog graphy 
| Syllabus, the Zvementary Physics Course in Organised Science Schools, 
and the Syllabus of the Incorporated Association of Headmasters (Subject 
3A Physics). 

It has also been found useful as a good general course of practical science, 
both as a Class and asa Specific subject ; being specially distinctive in its 
advocacy of simple, home-made apparatus, its easy practical methods for 
the verification of physical laws, and the importa ance it attaches to Quanti- 
| tative experiments—Weighing, Measuring, &c. 


CHAPMAN & HALL, Lrp., Lonpon, 


Agents for the Science and Art Department of : South Kensington, and for 
the Scientific Publications of Messrs. Wiley & Sons, of New York. 
Catalogues on application 


MICROSCOPIC RESEARCHES ON 
THE FORMATIVE PROPERTY OF GLYCOGEN 


BY 
CHARLES CREIGHTON, M.D. 
PHYSIOLOGICAL. With 5 Coloured Plates 
Price 7s. 6d. net, 
& C. BLACK, Soho Square, W. 


Part I. 


London: A. 


THE LIBRARY OF USEFUL STORIES. 
Two New Volumes just published, 
The Story of the Chemical Elements. By M. M. 


PATTISON-MUIR, M.A., Fellow and Przlector in Chemistry o 
Gonville and Caius College, Cambridge. 1s. 


The Story of Forest and Stream. By 
RODWAY, F.L.S., Author of “ 
27 Illustrations. 1s. 


JAMES 
In the Guiana Forest,” & With 


London: LIMITED. 


GEORGE NEWNES, 
HORN SCIENTIFIC EXPEDITION TO 
CENTRAL AUSTRALIA. 

Now Compkete in Four Parts. 4to Plates. 
Part I.—Narrative. £1 1s. nett. 
Part It.—Zoology. £1 10s. nett. 
Part III.—Geology and Botany. tos. 6d. nett. 
Part 1V.—Anthropo ogy. 41 ts. nett. 
London: DULAU & CO., 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4 s. 0 Od. 

They have also introduced a 
which cuts perfectly flat Sections. 


37 Soho Square, W. 


New Microtome of larger type; 


Illustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 
Address all Communications: ‘ = 
‘‘Instrument Company, Ltd., Cambridge. 


Wu. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


‘104 NEW OXFORD STREET, WC. 
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‘INES PATENT ‘PRESSURE PORTABLE ANEMOMETER. 





VELOCITY PER woun ™ aS 


ones S PATENT 1 PRESSURE ; PORTABLE ANEMOMETER 
ASELLA . LONDON 








For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 


The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertic ally, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE _..... oa i as —< = vr ” ms = a £3 10 O 


; I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


: _ 147 HOLBORN BARS, LONDON, E.C, 
“OPTIMUS” MAGIC LANTERNS ©=> roe DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack 
and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. / airs /or dissolving arranged 
in one Box at same prices. Lever Dissolver, 8s, 9a 





————~ 








| Student's Lantern (to take Russian Iron Body, Brass Perforated Russian Iron Mahogany Body, Brass 
sean Metal Body, demonstrating tank) with ——. _— Body, Brass Sliding Stage, and 3-draw Tele- 
30s. Brass Sliding Tubes, 40s. Tubes, 50s. scopic Tubes, 105s. 


_ PERKEN, SON & RAYMENT, .2287°%S°°:. LONDON. 
X-RAYS 


X-RAY FOCUS TUBES. Guaranteed. Price 22s. 
INDUCTION COILS, @ @ few days’ notice. 


2-in. to 20-in. Sparks. Ownmake. Thick Platinum Contacts. Length of Spark guaranteed. 
3-in. Spark... sia bea es os sea _ cs £9 0 0 
Ditto, bettermake ..— -.- - oo» 1010 0 


PATENT PUMP, and Adjuncts, a pons producing Crookes’ Vacuum, 
AS SUPPLIED BY US TO THE PROMINENT LABORATORIES. 
HA RV EW Az PE A FE 
56 CHARING CROSS ROAD, LONDON, W.C. 


Lllustrated Catalogue, Parts 1 and 2, Sixpence each. 





NOTICE.—Ai a rertisements “a business letters for NATURE should be addressed to the Publishers ; Eadttorial 
communications to the Editor. The telegraphic address of NATURE is “ PHusIS,” LONDON. 


SUBSCRIPTIONS TO « NATURE.” CHARGES FOR ADVERTISEMENTS. 
, 
Yearly . ’ , ei £ $ 9 ‘ £ s @. 
Half-y , Three Lines in Column ...... »-os6 
ycarly ces oe OSS 
Quarterly Cee SF Per Line after oo 9 
To ALL PLACEs ABROAD :— One Eighth Page, or Quarter Column o18 6 
Yearly . ert Me 0 oe i ee Quarter Page, or Half aColumn ... 115 © 
Half-yearly .. . . Jin a « «eo OOE-6 Half a Page, or a Column 2s . 
Quarterly , ‘ ee. le Whole Pamt 1.0 6 0 5 8 ss 66a 


Cheques and Money Orders payable to MACMILLAN & CO,, Limited. 
OFFICE : 29 BEDFORI) STREET, STRAND, W.C 
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THE AMERICAN SCIENTIFIC JOURNAL. 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EpIToRIAL CoMMITTEE: S. NEwcoms, Mathematics ; R. S. WoopwarpD, Mechanics; E. C. PICKERING, Astronomy ; T, C. 
MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry ; J. LE ConTE, Geology; W. M. Davis, 
Physiography ; O. C. MarsH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
S. H. Scupper, Entomology ; N. L. Brirron, Botany ; HENRY F. Osborn, General Biology; H. P. Bowpitcu, Physiology ; 
J. S. Brtiincs, Hygiene; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 
SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 

ENGLISH AND CONTINENTAL SuBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAY BE SENT TO 


MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


MACMILLAN AND COS NEW BOOKS 
SUITABLE FOR CHRISTMAS PRESENTS. 


Super-royal 8vo, 21s. net. 


STAINED GLASS AS AN ART. By Henry Hotrpay. With a Coloured 


Reproduction of the Drawing for ‘‘ The Creation,” Twenty Collotypes, and many Illustrations in the text from Designs 
by Sir EpwarpD BuRNE Jones, W. B. RicHMOND, and the Author. 











Super-royal 8vo, 31s. 6d. net. 


LIFE AND LETTERS OF FREDERICK WALKER, A.R.A. 


By JOHN GEORGE MARKS. With 13 Photogravures and roo Illustrations. 

PALL MALL GAZETTE.—*“ The ‘ Life and Letters,” written and edited by his brother-in-law, Mr. J. G. Marks, and 
furnished as it is with a full complement of exquisite reproductions of drawings and pictures, should finally settle his niche in the 
Temple of Fame. Mr. Marks, with excess of modesty, disclaims the literary pretension, and yet from out his knowledge and 
admiration of Walker he has derived a perfect portrait. 


Fourth Edition, with Supplementary Chapter on the ARMENIAN QUESTION. 


TRANSCAUCASIA AND ARARAT. Being Notes of a Vacation Tour in the 


Autumn of 1876. By JAMES BRYCE, Author of ‘‘ The American Commonwealth,” &c. With Engraving and Coloured 
Map. Extra Crown 8vo, 8s. 6d. net. 


4to, 21s. net. 


LEAVES FROM A DIARY IN LOWER BENGAL. By C. S. (retired) With 


Map and Illustrations from Sketches by the Author, including Etchings by ROBERT FARREN. 


Crown 8vo, 6s. 


THE YOKE OF EMPIRE. Sketches of the Queen’s Prime Ministers, By 


REGINALD B. BRETT. With Photogravure Portraits of Her Majesty ‘the Queen, the Prince Consort, Peel, Meibourne 
Palmerston, Disraeli, and Gladstone. 


HUGH THOMSON’S NEW CHRISTMAS VOLUME. 
JANE AUSTEN'S EMMA. With 4o Illustrations by Hucu Tuomson, and an 


Introduction by AUSTIN Dosson. In Cloth elegant, gilt edges, 5s. In Plain Cloth, uncut edges, 3s. 6d. 


Crown 8vo, 6s. 


STORIES OF NAPLES AND THE CAMORRA. By Cuartes Grant. 


With Introductory Memoir of the Author by J. B. CAPPER. 
Mr. GLADSTONE writes to the Publishers :—‘*In all the tales I think it most interesting and instructive—in the two first 
delightful and extremely skilful also. . . . Mr. Grant must have been a delightful man.” 


CRANFORD SERIES.—NZW VOLUMES. 
Crown 8vo, Cloth elegant, or Cloth, paper label, uncut edges, 6s, each. 


TOM BROWN'S SCHOOLDAYS. By AN OLD Boy. With 8o Illustrations by 


EDMUND J. SULLIVAN. 


THE ALHAMBRA. By Wasuincton Irvinc. With an Introduction by ELizaBeTH 


ROBINS PENNELL. Illustrated by Drawings of the places mentioned by JOSEPH PENNELL. 
Also a limited Edition on super-royal, hand-made paper, with 12 extra Lithographic Proofs, 42s. net. (250 copies for America 
and 250 for England). 


ILLUSTRATED EDITION OF CHARLES KINGSLEY’S 
WESTWARD HO! An Edition de luxe, with Eighty Full-page and other Illustra- 
tions by CHARLES E. BROCK. Printed in red and black, in 2 vols. extra crown 8vo., 21s. 
MACMILLAN AND CO., LIMITED, LONDON. 
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THE GAMBRIDGE NATURAL HISTORY. 


Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology; and 
A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. 


To be completed in Ten Volumes. Svo. Price 17s. net each. 


Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Protozoa to the Mammals. The Volumes are fully 
illustrated by original figures drawn where possible from nature. When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 


NOW READY. 


WORMS, LEECHES, etc. 


VOLUME II. 

FLATWORMS. By F. W. Gampste, M.Sc. Vict., Owens College. 

NEMERTINES. By Miss L. SHELDON, Newnham College, Cambridge. 

THREAD-WORMS, &c. By A. E. Surp.ey, M.A., Fellow of Christ’s College, Cambridge. 

ROTIFERS. By Marcus Hartoc, M.A. Trinity College, Cambridge, D.Sc. Lond., Professor of Natural 
History in the Queen’s College, Cork. 

POLYCHAET WORMS. By W. Biaxtanp Benuam, D.Sc. Lond, Hon. M.A. Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

EARTHWORMS AND LEECHES. By F. E. Bepparp, M.A. Oxon., F.R.S., Prosector to the Zoological 
Society, London. 

GEPHYREA, &c. By A. E. Suiprey, M.A., Fellow of Christ’s College, Cambridge. 

POLYZOA. By S. F. Harmer, M.A., Fellow of King’s College, Cambridge. 


SHELLS. 


VOLUME III. 
MOLLUSCS AND BRACHIOPODS. By the Rev. A. H. Cooke, M.A., A. E. Suiptey, M.A., and 
F. R. C. REED, M.A, 


TIMES.—‘‘ There are very many, not only among educated people who take an interest in science, but even among 
specialists, who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various 
departments of Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. 
Altogether to judge from this first volume, the Cambridge Natural History promises to fulfil all the expectations that its prospectus 
holds out.” 

FIELD.—‘‘ We know of no book available to the general reader which affords such a vast fund of information on the structure 
and habits of molluscs.” 

DAILY NEWS —*‘ Promises to be, in its own department of science, the most important work of the day. . . . This large 
and exhaustive work is written especially for general readers. No special training in science is needed for the easy comprehension 
of this first volume at any rate. But while the writers treat their respective subjects in what is called a popular way, they are 
careful to give due importance to the latest results of scientific research. . . . The volume is liberally and admirably illustrated.” 

KNOWLEDGE,.—“‘If succeeding volumes are like this one, the Cambridge Natural History will rank as one of the finest 
works on natural history ever published.” 

WESTMINSTER REVIEW.—* Should find a place in the library of every naturalist.” 


INSECTS AND CENTIPEDES. 


VOLUME V. 
PERIPATUS. By Apam Sepewick, MA., F.R.S. MYRIAPODS. By F. G. Srincrair, M.A. 
INSECTS. Part I. By DaAvip SHARP, M.A. Cantab., M.B. Edin., F.R.S. 


FIELD.—* Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who 
wish to make themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it 
treats. To such it cannot be recommended too strongly.” 

ATHENA: UM.—*‘ This book will find a place in the library of most entomologists, prove a welcome boon to weak brethren 
who are compelled to lecture—docendo discimus—and occupy by the side of Westwood’s ‘ Modern Classification’ and Burmester’s 
* Manual’ a niche that has long been empty.” 

‘ SCIENCE GOSSIP.—*“ Every library, school, and college in the country should possess this work, which is of the highest 
éducational value.” 

Prof. RAPHAEL MELDOLA, F.R.S., F.C.S., in his Presidential Address to the Entomological Society of London, said :— 
“The authors of this volume are certainly to be congratulated upon having furnished such a valuable contribution to our literature. 
When its successor appears, and I will venture to express the hope that this will be at no very distant period, we shall be in 
possession of a treatise on the natural history of insects which, from the point of view of the general reader, will compare most 
favourably with any similar work that has been published in the English language.” 

NATURE NOTES.—“ When the following volume is completed, Mr. Sharp’s work will, we think, last for many years as 
the standard text-book on Entomology in England.” 

SCIENCE PROGRESS.—‘ The work is excellently illustrated, and besides being full of interest for the general reader will 
prove extremely useful to the student.” 

*,* The next Volumes to appear will be Vol. IX. on BIRDS, by Mr. A. H. EVANs, and Vol. VII. on FISHES 
and kindred forms, by Prof. BRIDGE and other contributors. These will be published in the course of 1897, and the 
remaining Volumes are all in active progress. 


MACMILLAN AND CO., LIMITED, LONDON. 
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CROSS LE WY’S orIti ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 








Suitable for all classes 
of Agricultural 
Work. 






REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. = 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER, 
W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. a 


This is a Vacuum Tube of new form which embraces the following special features :— 

The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary re 
Focus Tube. = Arr! N 
Deep structures of the body can be radiographed with the utmost facility by its means. The vel 
magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtained with a “ Penetrator ” 

Tube. Prints may be seen at W. W. and Sons’ Showrooms. 
The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. 
The Electrodes are widely apart, so preventing the possibility of sparking outside the Tube. 
The Terminals are very strongly made, and cannot easily be damaged. 
The Tube is made in the very best manner, and has yielded in our hands much superior results 
with the Fluorescent Screen and radiographically with deep structures, than any other Tube. 
Price 35/- (post free, 36/-). Special large size for 8-in. and 10-in. Spark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘‘ Penetrator” Tube will be given at all times to Customers. 
OPINIONS: 
Witson Noste, Esg.—‘‘ With a 4-inch Spark I can get results superior to other tubes taking 10-inch. The tube is excellent.” 
Dr. Gerarp SmitrH.—“‘ I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the definition is decidedly superior.” 
V. E. Jounson, Esq., M.A.—‘‘ It is the most brilliant tube that I have yet tested.” 
Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Zstadlished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World’s Fair, Chicago, 1893 ; Two Gold Medals 
Paris Universal Exhibition, 1889, &c. 
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70 YEARS REPUTATION 


LATEST AWARDS— 
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Geneva, 1896 (Hors Concours) Highest Honours 
Frankfort o/M, 1896 (Gold Medal) Highest Honours 
Chicago, 1893 (Medal and Diploma) Highest Honours 





EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


an 
Prices we mn see from. £5 to 7 7s. 
This famous Instrument has /Aree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, &c. 








SPLENDID TESTIMONIALS. 


masxer: JAMES J. HICKS 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 








Ricuarp Cray & Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, inthe City of London, and published by MACMILLAN & Co., 


IMITED, at 29 Bedford Street, London, W.C., and THe Macmii.an Company. 66 Fifth Avenue New York.—Tuurspay, December 17, 1806 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorvswortH. 
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INDUCTION COILS. NALDER BROS. & CO., conoon. 


Messrs. NEWTON & CO., of 3 Freer Srreet, Lonpon, 
have made an arrangement with Mr. Apps by which the results ; 
of his unequalled experience in large Coil making have been D A RSON VA L GA L VA NOMETER 
fully placed at their disposal. 

As he has been unable to cope with the demand for these Delivered Free ete" in U.S.A. for #32 C.0.D. 
instruments, Apps’ Patented Coils are now manufactured con- 
currently by Messrs. NEwron & Co. on their own premises. 

These Coils have for many years been acknowledged the best 
and most efficient in the world, and it is hoped that the high 
quality of workmanship maintained in Messrs. NEWTON & Co.’s 
workshops may still further increase their reputation. , 

All the Coils up to 10-inch are tested to considerably more 
than the guaranteed length of spark. 

Spark in air. rm * 











Write for 
CATALOGUES. 


D'ARSONVAL 
CALVANOMETER 


(As illustrated). 


® 


Spark in air. & 
8 in. (with pillars) 3 10 


d. 
* ae am je Be o 
2}, hs .. 10 10 .0 10. + at eo 615 oO VERY PORTABLE. 
ae — ) - ie: ea 83 oo SENSITIVE 
4 55 ee eos 15 I5 oO 18 ” ” ” 75 oO emg 
6 ,, (with pillars) 22:10 0°} Larger sizes to order, IN STOCK. 


All the above Coils ‘are covered in ebonite, and are of the 
highest quality, and all are fitted with Commutator and five pairs 
of Terminals so that they can be used with Primary Batteries or 
Accumulators or direct from the main, and the Condenser can be 
cut out if desired, which should be done when using alternate 
currents. 


£5 00 
NO AGENTS 
U.S.A. 





THE 


CINEMATOGRAPH. 


CHRISTMAS 
_ PRESENTS. 





Ss n H 
Set A. Including 3-inch Coil, our own make, Batteries, Fo cus 
\ 
1 lube Holder, Barium-Platino-Cyanide Screen, 


na NECRET TT z FAMBAR CONDON. 
sexi sin .- £13 0 0 


e. uding 6-inch C ail, B Poel a . ssner Focus Tube. oe Augeeaen® ce mr le of producing Animated Pictures of the highe " 
¢ Holder, Barium-Platino-C ie S ca ripe class, and can be easily manipulated without the assistance of a skilled 
BARIUM. ist _ yank creen, 9} in in. £23 10 0 ; _ Operator by following the instructions supplied with same 
E ATINO- CYANIDE SCREENS. Price, including I antern, wy Sa ge Ronee Limes, &« , complete, £36. 
XCELLENT FLUORESCENCE, in neat Frames with Handles Films for same, £4 10s, each. 


; 218.5 gf in. X 7 in., 32s. 6d. ; 11} in. gf in., 55s. NEGRE or 7 & ZAMBRA, 
JOHN J. GRIFFIN & SONS, [2 38 HOLBORN VIADUCT, E.C. 
22 GARRICK STREET, LONDON, W.C., ! Branches—}5 CORNHILL, and 122 REGENT STREET. 
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CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. Sitvanus P. Tuompson, D.Sc., F.R.S., will, on Tuesday next 
(December 29), at Three o'clock, one a Course « of Six Lectures (adapted to 
aJuvenile Auditory), on ‘Light, Visible and Invisible” (experimentally 
illustrated) 

Subscription (for Non-Members) to this Course, One Guinea (Children 


under Sixteen, Half-a-Guinea); to all the Courses in the Season, Two | 


Guineas. 
Tickets may now be obtained at the Institution. 


THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Principat—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Senior-INstructor—C. CAPITO, M.I. E. E., M.1.M E. 


Laboratories, Dynamo Room, Steam Engine, Stnglncsring Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 


Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS. 
Prospectus (post free) from 


The next Term begins Tuesday, January 12. 
the REGISTRAR. 


THE YORKSHIRE COLLEGE, LEEDS. 


ASSISTANT Required in the DEPARTMENT of AGRICULTURE, 
with ability to help in the Superintendence of Demonstration Plots. Salary 
at the rate of £150 a year. The Engagement will be for Three Months 
certain, with power of renewal. 

Applications will be received by the Recisrrar of the College, up to 
January 9 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. 
Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
oles siti Thursdays. 


-OUNDLE ‘SCHOOL. 


WANTED, for next Term, a Skilled Workman as WORKSHOP 
INSTRUCTOR ; one who can take charge of a Steam-engine and Small 
Dynamo Plant essential. To a suitable man good wages will be paid. 

Apply to the Heap Master, Oundle School, Northamptonshire. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BroOs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
Hatton Garden, London. 
Catalogues Free. 





THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORT ING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


THE ENTOMOLOGIST: 
| AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 
Edited by Ricuarp Soutn, F.E.S., 


| sil 


With the Assistance of 





Ropert Apkin, F.E.S Martin Jacosy, F.E.S. 
> 
3. 





T R. Bruups, F.E.S._ H. Leecu, B.A., 
W. Lucas Distant, F.E.S., &c De. D. SHarp, F.R.S., 
Epwarp A. Fircu, F.L.S., F.E.S. H. VERRALL, F.E.S. 








F. W. Frouawk, F.E.S. W. WARREN, M. A., F.E.S. 


W. F. Kirsy, F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the pepular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articlesand notes on 
matters of interest pertaining to the Entomology of various parts of the world, 

Published on the first of each month. Price 6d. Subsc ription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ZOOLOGIST.. 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Edited by W. L. Distant, F.E.S., &c., contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of imports ant and interesting articles in various branches of Zoolo 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationer’s Hall Court, E.C, 


sy 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 

Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Dovetas, 
W. W. Fow er, M.A., F.L.S., R. McLacuian, F.R.S., E. Saunpers, 
F. L.S., and 
Lorp WALsINGHAM, M.A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insects of 


the British Isles. 
Subscription—Six Shillings per Annum, post free. 


London : GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 


NORTH | “BRITISH AGRICULTU RIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 


The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By Post 34d. Annual Subscription, payable in advance, 145. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street 
London, E. € Money Orders payable to C. and R. ANDERSON. 


HOLLOWAY’S PILLS 


| CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
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MACMILLAN AND CO.’S NEW BOOKS. 


STAINED GLASS AS AN ART. By Henry Horipay. With a Coloured 


Reproduction of the Drawing for ‘‘The Creation,” Twenty Collotypes, and many Illustrations in the text from Designs 
by Sir EpwARD BuRNE JONEs, W. B. RICHMOND, and the Author. Super-royal 8vo, 21s. net. 
CONTENTS :—Part I. Material and Technique. Part II. Artistic Possibilities inherent in Stained Glass from the point of 
view of Technique. Part III. The Artistic Possibilities of Stained Glass, considered in relation to the Situation and Purpose of 
the Work. 


STORIES OF NAPLES AND THE CAMORRA. By Cuarces Grant. 


With Introductory Memoir of the Author by J. B. Capper. Crown 8vo, 6s. 
Mr. GLADSTONE writes to the Publishers :—‘‘In all the tales I think it most interesting and instructive—in the two first 
delightful and extremely skilful also. . . . Mr. Grant must have been a delightful man.” 


JOURNAL OF THE RIGHT HON. SIR JOSEPH BANKS, Bart., K.B., 


P R.S., during Captain Cook's First Voyage in H.M.S. Endeavour, in 1768-71, to Terra del Fuego, Otahite, New Zealand, 
Australia, the Dutch East Indies, &c. Edited by Sir JOSEPH D. HOOKER, F.R.S. With Portraits and Charts. 
S8vo, 175 net. 

DAILY CHRONICLE.—*‘ There is abundance of scientific observation in Sir Joseph’s pages, especially on the subject of 
botany, to which he was more especially devoted. But while with these and other kindred observation he delights the naturalist, 
his journal forms no less charming entertainment to the boy who revels in tales of adventure and the grown-up man whose speciality 
is the history of the human race. . . . This journal—and we only wish we had more space to quote from it—belongs to that class 
of literature which never grows old or out of fashion, but will retain a human as well as a scientific interest to the end of time.” 


THE YOKE OF EMPIRE. Sketches of the Queen’s Prime Ministers. 3y 
REGINALD B. BRETT. With Photogravure Portraits of Her Majesty the Queen, the Prince Consort, Peel, Melbourne, 
Palmerston, Disraeli, and Gladstone. Crown 8vo, 6s. 


Second Edition Now Ready. 


A TREATISE ON ORE DEPOSITS. By J. Artuvur Puitutrs, F.R.S., V.P.G.S., 


F.C.S., M.Inst.C.E. Second Edition, Re-wntten and greatly Enlarged by Henry Louis, M.A., Professor of Mining, 
Durham College of Science. Demy 8vo, 28s. 


MACMILLANS MAGAZINE. 


No. 447. JANUARY. Price ONE SHILLING. 
CONTENTS : 


THE SECRET OF SAINT FLOREL. 4.—-NOT MADE IN GERMANY. 
my ior ee ae 5.—CATULLUS AND HIS FRIENDS. 
3—MR. CHARLES LAMB OF THE INDIA 6.—A CHANCELLOR OF ENGLAND. 
HOUSE. 7.-—JUANITA’S REVENGE. 


Illustrated, price Is. 44. 


THE CENTURY MAGAZINE 


For JANUARY contains, besides many Stories and Articles : 
NELSON IN THE BATTLE OF THE NILE. By ALrrep T. Manan, U.S.N. 
NAPOLEON’S INTEREST IN THE BATTLE OF NEW ORLEANS. By W. H. Rosarts. 
Continuation of F. MARION CRAWFORD’S NEW STORY, ‘** A ROSE OF YESTERDAY.” 


Illustrated, price Is. 


THE 


ST. NICHOLAS MAGAZINE 


For JANUARY, contains, besides many Stories and Articles : 
DANNY AND THE “MAJOR.” By Gertrude P. GREBLE.—MIRRORS OF AIR. By Tupor JENKs. 
MASTER SKYLARK. Chaps. VIII.-XI. By JoHN BENNETT. 


7 
THE ECONOMIC JOURNAL: 
THE JOURNAL OF THE BRITISH ECONOMIC ASSOCIATION. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 
No. 24. Vol. VI. DECEMBER, 1896. FIVE SHILLINGS net. 
CONTENTS : 

WHAT IS CAPITAL? By Prof. Irnvinc FisH—ErR.—BANK AMALGAMATIONS. By F. E. STEELE.—ON CHANGES 
IN TRADE ORGANISATIONS. By H. Joun FALK.—AN IMPERIAL CUSTOMS UNION.’ By J. G. Co_mer, C.M.G. 
REVIEWS.—NOTES AND MEMORANDA.—CURRENT TOPICS.—RECENT PERIODICALS AND NEW 
SOOKS. 


MACMILLAN AND CO., LIMITED, LONDON. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER 


— PORTABLE 
SELLA. LONDON 








For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 


Pressure of the Wind could be quickly ascertained. 


This want Mr. W. DINEs, who is well known for his anemometrical experi- 


ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 
The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 


tube in proportion to its strength. 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


I... CASELLA, 


£3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C, 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN FPRIC2Z. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Illustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all Communications: ' 
‘“‘Instrument Company, Ltd., Cambridge.”’ 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-Carrenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MAtpEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results Doewra Triple, Prize Medal, 


Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H.Grart- | 
Patent Pamphengos | 


ran GuINN@SS, Madame Ape.ina Parti, &c., &c. 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Set Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 3d. Ast o » Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2¢.. Pamphlets Free.—W. C. HUGHES, 
SpECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 
THE ART OF PROJECTION, AND COMPLETE 


MAGIC LANTERN MANUAL, by an Expert. Over tco fine Illus- | 


trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissulving Electric, Opaque, Microscopic, and 


Polarising Lanterns, Slide Making and Painting, Enlarging, Kegister- | 


ing, &c.. &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.’ 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, s@. Worthits weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


NEW GAMERA 


The ‘* AMBER,” 
FOR HAND OR STAND, 
d LHORNTON- IC i, . From £5 3s. 6d. 


Oo. » -@ 2) , dllustrated Catalogue 
j Free. 


THORNTON-PICKARD, 
~ — ALTRINCHAM. 





' from £10. 











Complete 
Apparatus 


| «” RAY 
=.) Photography. 


} INDUCTION COILS 


“ 1 Our Coils are of 
--~—, ENGLISH MAKE, 
w= wound in sections, 
, and covered in vul- 
~ canite. The work- 
~ manship is of a high 
quality, and they 
acs os are well finished. 
LENGTH OF SPARK. 
4 inches. 6 inches. 
.£9 15s. £15 each, net. 
fitted with Electric Lamp and Switch for Screen work, as shown in 
Illustration, 158. each extra. 


Catalogue of “X” Ray Apparatus post free on application. 


3 inches. 


£6 6s. 


JAMES WOOLLEY, SONS & CO., LTD., MANCHESTER. 





Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lillustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


| Excellence of Construction of Mathematical Instruments, and the only GoLD 


Mepa:z in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


DE VERE. 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 








39 RUE DE TREVISE 339, 


Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 15. 
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Chemistry for By Epwarp Hart, 


Beginners. 
The Chemistry of Pottery. 


Price $2 


By KakL LANGENBECK. 


The Development of the Periodic Law. By F. | 
Pp. VENABLE. Price $2.50. 

Notes on Metallurgical Analysis. By N. W. Lorp. | 
Price $1.25. 

Notes on Qualitative Analysis. By W. P. Mason. 
Price %o.8 


Agricultural Chemical Analysis. By H. W. WIL av. 


In3 Vols. Vol. I. Sorts, $3.75. Vol. Il. FerTILizERs, $2.00. Vol. 


NATURE 





lIf. AGRICULTURAL Propucts, $3.75. 
NEARLY READY. 
Engineering Chemistry. By THomas B. Sritiman. 


Price $4.50. 
Studies in Chemical Dynamics. By J. H. VAn 1 


HOFF. Price $2.50. 
The Chemistry of Dairying. By IJArry Snyper. 
Circulars on Application 
CHEMICAL PUBLISHING CO., Easton, Pa., U.S.A. 


GROWING CHILDREN, AND DIS- 
ORDERS OF DEVELOPMENT. By T. W. NUNN, F.R.C.S., 
Consulting Surgeon to the Middlesex Hospital, &c. 

London: KEGAN PAUL, TRENCH, TRUBNER & CO. 
Price Two Shillings. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
» Geological Hammers. 
a Cabinets. 
‘“ Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1KELSO PLACE; KENSINGTON, W._ 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
ther Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or cape ly by the best methods :— 
; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
i: 5 en lig (preserved) ; Leptoplana; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 


| handles, 1s. 3d. ; 


| Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 


| 50 Specimens, 10s. 6d.; 


Ixi 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 

Plain Ring Nets, wire or cane, including Stick, ts. 3¢., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6¢., g@., 15., 18. 6d. Zinc relaxing 
Boxes, od., 15., 18. 6d., 2s. Store Boxes, as. 6d., 48.,58.,6s. Setting Boards, 
flat or oval, from 5d. to 1s. 8d. Setting Houses, os. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 55., 75- 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 25. g@., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 25., 28. 6d. per pair. Cabinet Cork, 7 by “4 1s., 18. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 84.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa-Digger in leather sheath, 1s. g¢@. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
Fine Pointed Scissors, 2s. per pair; Egg Drills ad., 3¢., 
1s.; Brass Blowpipes, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera. and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Scyllium, vod. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, od. each. Echinus (large), 10s. doz. 
A stacus, gd. each. Cucumaria (large), 1s. 4@. each. 
Anodon, od. each. Apus. ts. each 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 15s. per tube. 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 15. 6a. each. 
Aplysia, 8d. to = each 
Haliotis, 8d. each. 
Loligo media, 10d. each 
Mya, rod. each. 
Pedicellina, ts. per tube 
Salpa, 1s. 6d. per tube. 
Ascidia, 8d, each. 
Raia, 15. to 2s. 6d. each. 
Lacerta, 10d. each. 





Noctiluca, 1s. 3¢. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 1s. 3¢. per tube. 
Medusoids, 1s. 3d. per tube. 
Aurelia, 10d. each. 

Coryne, 1s. per tube. 
Obelia, 1s. per tube. 

Ascaris (large), 8d. each. 


Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


100 do., 2ls.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Siratiqvathieal Series 
of Fossils, Post Free. 


| ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free 


Bagula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa | 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

; PROMPT PAYMENT OF CLAIMS. 
SeckETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER 2£20,000.000. 


Wm. & GEO. LAW. 


COFFEE—SUGAR—TEA. 


04 NEW OXFORD STREET, W.C , 


CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Minerals last received include :—Alabandite, Alexandrite, 
fo Native Arsenic and Telluriem, Beekite, Boleite, Cobaltite, 

olumbite, Cumengite, Hauerite, Lithiophorite, Lor andite, Nagyagite, 
Peteiee, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art :—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms Chalk-< rains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6a. each set 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


— of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


Anglesite, 





Ixii NATURE | DECEMBER 24, 1896 








A TEXT-BOOK of SPECIAL PA- 
THOLOGICAL ANATOMY. By ERNST ZIEGLER, 
Professor of Pathology in the University of Freiburg. 
Translated and Edited from the Eighth German Edition by 
DONALD MACALIsTER, M.A., M.D., Linacre Lecturer of 
Physics and Tutor of St. John’s College, Cambridge, and 
Henry W. Catrrect, M.A., M.D. Sections L-VIII. 
Demy 8vo. 175. net. 


A TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. ERNstT HAECKEL. Translated 
by Henry M. BeRNARD, M.A. Cantab., and MATILDA 
BERNARD. Vols. I. and II. (completing the Invertebrates). 
Svo. 175. net each. 


LESSONS in ELEMENTARY ANA- 
TOMY. By ST. GEORGE MIVART, F. ag Author 
of ‘* The Genesis of Species.” Feap. Svo. . 6d. 


ELEMENTS of the COMPARA TIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of ROBERT WIEDERSHEIM, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden. By W. 
NEWTON PARKER, Professor of Biology in the Uni- 
versity College of South Wales and Monmouthshire. With 
additions by the Author and Translator. 270 Woodcuts. 
Medium 8vo. [New “Edition in the Press. 

The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By ROBERT HIE- 
DERSHEIM. Translated by H. and M. BERNARD. 
The Translation, Edited and Annotated, and a Preface 
written by G. B. Howes, F.L.S., Professor of Zoology, 
Royal College of Science, London, With 105 Figures in 
the Text. 8vo. 8s. net 


A COURSE of INSTRUCTION in 
ZOOTOMY. Vertebrata. By T. JEFFERY PARKER, 
F.R.S., Professor of Biology in the University of Otago, 
New Zealand. With Illustrations. Crown 8vo. 8s. 6d. 

An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
HENRY FLOWER, F.R.S., F.R.C.S., Director of the 
Natural History Department of the British Museum. _ II- 
lustrated. Third Edition. Revised with the assistance of 
Hans Gapow, Ph.D., Lecturer on the Advanced Mor- 
phology of oe in the University of Cambridge. 
Crown 8vo. 10s. 6d. 

A COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. By 
Prof, MICHAEL | FOSTER, M.D., F.R.S., and J. N. 
LANGLEY, F.R.S., Fellow of ee y College, ( ‘ambridge. 
Sixth Edition. Crown Svo. 7s. 

LESSONS in ELEME NT ARY PHY- 
SIOLOGY. By T. H. HUXLEY, F.R.S. With numerous 
Illustrations. Fourth Edition. Pott 8vo. 4s. 6d. 

QUESTIONS ON HUXLEY’'S LES- 
SONS in ELEMENTARY PHYSIOLOGY. For the Use 
of Schools. By THOMAS ALCOCK, M.D. Fifth Edition, 
Pott Svo. Is. 6a. 

An ATLAS of PRACTICAL ELE- 
MENTARY BIOLOGY. By G,. B. HOWES, Assistant 
Professor of Zoology, Royal College of Science. Witha 
Preface by T. H. Huxtey, F.R.S. Medium 4to. 145. 





MACMILLAN AND CO., 


-—————— 


MESSRS. MACMILLAN & COS BOOKS ||) 


FOR 


STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY, 


r~~ 


A TEXT-BOOK of PHYSIOLOGY, 7 
By MICHAEL FOSTER, M.D., F.R.S., Professor of T 
Physiology in the University of Cambridge, and Fellow of 
Trinity College, Cambridge. Illustrated. 8vo. 

Part I. Comprising Book I. Blood—The Tissues of Move- 
ment, the Vascular Mechanism. Sixth Edition. tos. 6d. 

Part II. Comprising Book II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. Sixth A 
Edition. 10s. 6d. 

Part III. The Central Nervous System. Sixth Edition. 
7s. 6d. :. 

Part IV. Comprising the remainder of Book III. The 
Senses and some Special Muscular Mechanisms, and Book IV, 
The Tissues and Mechanism of Reproduction. Fifth Edition. 
10s. 6d. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-book of 
Physiology.” By A. SHERIDAN LEA, D.Sc., F.R.S., A 
University Lecturer in Physiology in the University of 
Cambridge Fifth Edition. 8vo. 7s. 6d. 

PHYSIOLOGY. By Micnaer Foster, 
M.D., F.R.S. With Illustrations. Pott 8vo. Iv. U 

[Sctence Primers. 

PHYSIOLOGY for BEGINNERS. By 
M. FOSTER, M.D., F.R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E. SHORE, A 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstr: ator “ P hysiology in the U niversity r of 


Cambridge. Globe 8ve. . 6d. 

ELECTRO-PHY SIOLOGY. By W. 
BIEDERMANN, Professor of Physiology in Jena. Trans- A 
lated by FRANCES A, WELBY. With 136 Figures. Vol. ‘ 


I. Demy 8vo. 17s. net. 


A TEXT-BOOK of the PHYSIO- 
LOGICAL CHEMISTRY of the ANIMAL BODY. 
Including an Account of the Chemical Changes occurring A 
in Disease. By ARTHUR GAMG EE, M.D., F.RS., 
Emeritus Professor of Physiology in the Owens College, 
Victoria University, Manchester. S8vo. Vol. I. 18s. 
Vol. IL. 18s. 


A TREATISE on COMPARATIVE 


EMBRYOLOGY. By the late Prof. F. M. BALFOUR 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. P] 


~ ~ = ~ ~ r y 
The ELEMENTS of EMBRYOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late Prof. F. M. BALFOUR, F.R.S. Second Edition, 
revised. Edited by A. SEpGwick, M.A., and W. HEarPE, A 
M.A. Illustrated. Crown 8vo. 10s. 6d. 


LESSONS in ELEMENTARY BIO- 
LOGY. By Prof. T. JEFFERY PARKER, F.R.S5. PI 
Illustrated. Second Edition. Crown 8vo. 10s. 6d. 


A COURSE of PRACTICAL _IN- 
STRUCTION in ELEMENTARY BIOLOGY. By T. Ar 
H. HUXLEY, F.R.S., assisted by H. N. MARTIN, 
F.R.S., Professor of Biology in the Johns Hopkins Uni- 
versity, U.S.A. Third Edition, revised and extended by 
Gs Howes, Assistant Professor, Royal College of L) 
Science, and D. H. Scott, Ph.D. With a Preface oy 
T. H. Hux ey, F.R.S. Crown 8vo. 10s. 64. 


LIMITED, LONDON. 
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MESSRS. MACMILLAN & CO’S BOOKS 
STUDENTS OF PHYSICS. 


The ELEMENTS of PHYSICS. A 


College Text-Book. 
WILLIAM S. FRANKLIN. In Three Volumes. Vol. 
I. Mechanics and Heat. Vol. II. Electricity and Mag- 
netism. Demy 8vo. 6s. net. each. 


A LABORATORY COURSE 1! 
EXPERIMENTAL PHYSICS. By W. J. LOUDON, 
B.A., and J. C. MCLENNAN, B.A. 8vo. 8s. 6d. net. 

LABORATORY MANUAL of 
PHYSICS and APPLIED ELECTRICITY. Edited by 
E. L. NICHOLS. Vol. I. JUNIOR COURSE IN 
GENERAL PHYSICS. By E. Merritt and F. J. 
RoGers. 12s. 6d. net. Vol. II. SENIOR COURSE. 
By G. S. Moter, F. BEDELL, H. J. Horcukiss, C. P. 
MATTHEWS, and Epiror. 8vo. _ I2s. 6d. net. 

An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S “ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 


8vo. 6s. net. 
UTILITY of QUATERNIONS in 
ALEXANDER McAULAY, M.A., 


PHYSICS. By 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on 


THEORETICAL MECHANICS. By Prof. ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. Part III. KINETICS. 8s. 6d. net each part. 
APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor J Experimental Physics, Cambridge. Crown 


8vo. 7 
A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 


By J. J. THOMSON, F.R.S. 8vo. 6s. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, 
fessor of Mathematics in the Artillery College, Woolwich. 


Crown 8vo. 7s. 6d. 
PHYSICS: yy Course. By Geo. 


By EDWARD L. NICHOLS and | 


F.R.S., Pro- | 


F. BARKER, Professor of Physics in the University of | 


Pennsylvania. 
8vo. 21s. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E., Examiner in Physics to the Royal College 
of Physicians, E dinburgh. Third Edition, Medium 8vo. 21s. 


PHYSICS for STUDENTS of MEDI- 


CINE. By ALFRED i M.A., LL.B., D.Sc., 
F.R.S.E.  Feap. 8vo. 


With a Magnetic Map of the United Statés. 


An INTERMEDIATE COURSE of | 


PRACTICAL PHYSICS. By ARTHUR SCHUSTER, 
Ph.D., F.R.S., Professor of Physics in the Owens College, 
Manchester, and Dr. CHARLE Ss H. LEES. Cr. 8vo. 5°. 
LESSONS in ELEMENTARY 
PHYSICS. By BALFOUR STEWART, LL.D., F.R.S. 
With a coloured spectrum. New and Enlarged Edition. 
a. 8vo. 45. 6d. Questions. By T. H. Core. 
ott Svo. 25 


MACMILLAN AND CO., 


LESSONS in ELEMENTARY PRAC- 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon- 


strator and Assistant Lecturer in Physics, the Owens 


College. Vol. I. GENERAL PHYSICAL PROCESSES 
Crown 8vo. 6s. Vol. Il. ELECTRICITY AND 
MAGNETISM. Crown 8vo. 7s. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tair. Crown 
8vo. 6s. 

The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


The THEORY of LIGHT. By T. 


PRESTON, M.A. Second Edition. 8vo. 155. net. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 


tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. S8vo. tos. net. 
MISCELLANEOUS PAPERS. _ By 
HEINRICH HERTZ. With an Introduction by Prof. 
Puitipe LENARD. Authorised Translation by D. E. 


JonEs, B.Sc., and G. A. Scuorr, B.Sc. With 


Portrait. Demy 8vo. 10s. net. 


PAPERS on ELECTROSTATICS and 


B.A., 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition. $8vo. 18s. 

MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Serie 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Fecap. 8vo. 55. 6d. 


PRACTICAL LESSONS in PHY- 
SICAL MEASURE MENT. By ALFRED EARL, 
M.A., late Scholar of Christ’s College, Cambridge, of the 
Inner "Temple Barrister-at-Law, Senior Science Master at 
Tonbridge School. Illustrated. Crown 8vo. 55. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOsS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. Vol. 
I. 8vo. gs. net. 

LIMITED, LONDON. 
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EVERY TRAVELLER SHOULD CARRY THE 4 
- PATENT: \¢ 


“WATKIN” ANEROID) BAROMETER.» 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ees sie oe from £5 to £7 7s. 


This famous Instrument has /Aree circles. of divisions and figures instead ‘ot. one, . thus giving a 
beautifully: extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists. 
Surveyors, &c. 

SPLENDID | TES TIMONIALS.” 


8, 9, & 10 HATTON GARDEN, TDS x. E.C, 





FOR POPULAR LECTURES 
AND EXPERIMENTS ON X-RAYS. 


Bet Seven Vacuum Tubes, at different Stages of Exhaustion, showing Phenomena from Space in Air to Fluorescence, with or without Exhibition Cabinet; 
also Lantern Slides of same (see below). 

Crookes’ “ Radiant Matter” and Vacuum Tubes (see Catalogue). 

<Uitra-Violet Light may be shown by Chadwick's Fluorescent Screen, as recommended by Dr. Oliver Lodge, F.R.S., in Mature, a few weeks ; ago. A 
(uartz Prism is necessary. Several sizes in stock 

Also Iz arge size Screen for showing Phosphorescence by Absorption ; inexpensive. 

Alum Cell, transparent to Light, opaque to Heat. 

Todine Cell, transparent to Heat, opaque to Light. 

Simple. Vertical Attachment for ordinary Lanterns, by which many beautiful Electrical Experiments may be exhibited by inexpensive Apparatus (see 

atalogue). 

Prisms, Water. Flint, Crown, Quartz, Bisulphide, and Direct Vision 

Mechanical Slides. illustrating Longitudinal (Sound) Vibrations, Transverse (Light) Vibrations and Waves, V elocity of Light (Romer), Rotating Colour 
Disc (makes White Light), Optical Front for ordinary Lanterns, with Slit and Prism for Spectrum. 

Ordi aneny, Slides, plain or correctly Coloured, Crookes’ and other Tubes. These are a great assistance to a Lecturer, even when the actual Tubes are being 

ibited. Also Slides, showing number of Molecules in Tube at ordinary pressure and number when exhausted, and other interesting facts, Reflec- 

tions, Refraction, Dispersion, correctly coloured Spectrum, X-Rays in the Ultra-Violet? Cathode Rays not X- -Rays, Lenard Rays, General arrange- 
ment of Apparatus used, Portraits of Crookes, Réntgen, Lenard, and many others. 


W. I. CHADWICK, 2 St. Mary’s Street, MANCHESTER. 
“OPTIMUS ” MAGIC LANTERNS <=> ror DRAWING ROOM +> LECTURE HALL. 


Limelight may be adapted without alteration ct an extra cost of 16s. 





Each Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack 
and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens 
of 4 inches diameter.. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. airs for dissolving arranged 
in one Box at same prices. Lever Lissolver, 8s, q 








‘ uperior Student's Lantern (to take Senos Iron Body, Brass Perforated Russian Iron | anne Body, Brass 
Jeeeed — Body, demonstrating tank) with —s. \ ae j Body, Brass Sliding | Stage, and 3-draw Tele- 
| Brass Sliding’ Tubes, 40s. Tubes, 50s, scopic Tubes, 105s. 


PERKEN, SON & RAYMENT, wovsom vaoucr,ec. LONDON. 





NOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 





£ s @, Lat 
herd i aa cater eee gene ES 6 | Three Linesin Column ....... 0 2 6 
pad il Seine Cen en De ee = 6 Per Line after 0 0 9 
aS ala iim One Eighth Page, or Quarter Column o 18 6 
To ALL PLACEs dnnees — " , su 
aah a re Se Quarter Page, or Half a Column .. - 5 
PU. 5 se ten wee ee 8 Half a Page, ora Column ...--+ 3 5 
NE =X 6. - ces a ek a a a Oe Whole Page ......- - 6&7 
Cheques and Money Orders payable to MACMILLAN & CO, Limited. 
OFFICE : 29 BEDFORI) STREET, STRAND, W.C 
Printe t by Ricuarp Ciay & Sons, Limrrep, at peEyye ead Str eat t Hi 1, Qu i storia Street, in the City f Lond on, and publish | by Mac MILLAN &C 
LimireD, at 29 Bedford Street, L nd n, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, December 24, 1&9 
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NEWTONIAN X-RAY CURRENT METER. 


The principal difficulty in 


**X” Ray photography has 
been to judge the length of 
exposure. This cane asily be 
done by using an ammeter 
and voltmeter permanently 
in the circuit. The arrange 
ment answers the purpose 
admirably. The same con- 
ditions can, if desired, be re 
produced from day to day, 
and the voltage being 
stant, the number of amperes, 
on which the rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the greatest 
nicety by the tension screw 
of the coil. 

“X” Rav Current Meter, comprising Ammeter and Volt- 
meter suitable for use with Induction Coils, £5 5s. 
SoLE MAKERS: 


NEWTON & CO. 
3 FLEET STREET, LONDON. 


con- 








The Frena Camera 


SOSSOHOOOOSSOESOOOOSD 


PARTICULARS of this 

unique HAND-CAMERA 

may be had FREE on 
application to 


R. & J. BEGK, 


Lad., 


68 CORNHILL, 
LONDON, E.C. 





ian 


KeBodAl5 C>-To-DaTs 


BROWNING'S SPECTROSCOPES. 





THE 


MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 


bright lines of the metals and gases, and the absorption bands in 


coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s.; ditto, with 
Morocco Case, £1 145.3; ditto, with 
in Morocco Case, , £2 6s. 


Lllustrated Catalogue of Spectroscopes, Post Free. 


JOH BROWNING, 


Adjustable Slit in 
Achromatic Lens, Xc., 


MANUFACTURING OPTICIAN, 
63 STRAND, LONDON, we. 


NEW YEAR'S 
GIFTS. 


THE 


CINEMATOGRAPH. 






NEGRETTI & ZAMBRA LONDON. 


Animated Pictures of the highest 
and can be easily. manipulated without the assistance of a skilled 
operator by following the instructions supplied with same. 
Price, including Lantern, Oxyhydrogen Burner Limes, &c., cc ymplete, £36. 
Films for same, £4 10s, each. 


NEGRETT!I & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
3ranche:—45 CORNHILL, and 122 REGENT STREET. 


This Apparatus is capable of producing 
1 


class, 
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THE DAVY FARADAY RESEARCH | 


LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS 


The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D... F.R.S. 
Prof. DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT Ol THE LABORATORY: 
Dr.-ALEXANDER SCOTT, M.A., D.Sc. 
This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S 
a Memorial of Davy and Faraday, purpose of promoting 


{ 
Physical Chemi 











| 


riginal research in Pure and will be open on 
lanuary 18 
Under the Deed of Trust, workers in the Laboratory are entitled, free of 
arge, to Gas, Electricity and Water, as far as tilabl I 
reti of the Directors, to the use of the ; ppar: itus 
Laboratory, together with such materials and chemi 
uthori 
All persons desiring to be admitted as workers, must send evidence of 
ientific training, qualification, and pre \ perier original 
research, along with a statement of the nz f the inve ion they | 
prop to undertake. Further information, together with forr f apph- 
ation, can be had from the AssistaANT SECRETARY, Royal Institution. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 





BURLINGTON HOUSE, LONDON, W. 

The NEXT ANNUAL MEETING of the ASSOCIATION will 
e held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 18, 1897. 

PRESIDENT-ELECT : 

Sin JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society. 

Information about local arrangements may be obtained from the SECRE- 
\RIES, ronto, or at the London Office. 


G. GRIFFITH, Assistant General Secretary. 


BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 








DAY AND EVENING CLASSES. 
Principal: G. ArMITAGE Situ, M.A. 
The New Term commences January 4, 1897. 
Science Classes for London University Examinations. 
and 
ANY vee ons eve Mr. A. B. RenpiE, M.A., | 
gy and Zoology Mr. H. W. Unruank, rte B.Sc. 
ws § Mr. Woopwarp, B.A., B.Sc., F.1.C. 
: \ Mr. Gossuiinc, B.Sc., F.C.S. 
. § Mr. Cray, B.A., B.Sc. 
\ Mr. F. J CHESHIRE. 
Vental Science The Principat. 
Che Laboratories have been recently enlarged, and their equipment is 
very complete. 
Classes in all Branches of Science, Art, Languages, &c. 


Prospectus and Details on application to SECRETARY. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
PLACE, BAKER STREET, V 
Miss EMILY PENROSE. 
SESSION 1896-7. 
The LENT TERM will BEGIN on THU RSDAY, JANUARY 14. 
Courses in preparation for all the Examinations in the Faculties of 
and Science held by the University of London, 
Instruction in Hygiene and Public Health. 
Lectures in all branches of Higher Education. 
Students for Practical Work. 
reside in the College. 


YORK 


Principal : 


Arts 
Special Course of Scientific 


Six Laboratories open to 
Art School open from 10 to 4. Students can 


LUCY J. RUSSELL, 


Honorary Secretary. 
THE TEACHERS’ 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. 


Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 


GUILD, 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, 


The next Term begins Tuesday, January 12. P 
the REGISTRAR. 


AND ARTS. 


rospectus (post free) fro 
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THE YORESHIRE COLLEGE, LEEDS. 


ASSISTANT Required in the DEP ARTMENT of AGRIC{ _ TU RE, 
with ability to help in the Superintendence of Demonstration P| lary 
at the rate of £150 a year. The Engagement will be for Three Mr. onthe 
certain, with power of renewal. 

Applications will be received by the RecisTrRar of the College, up to 


January 9. 


BRADFORD TECHNICAL COLLEGE. 


WANTED, after the Christmas holidays, an ASSIST ANT 
Physical Laboratory ; salary £75 per annum. Applicati of s, St g 
qualific ations, to be addressed the SECRETARY, Techn ric , Bra 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 

Plain Ring Nets, wire or cane. including Stick, 1s. 3¢., 2s., 25 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9¢., 18., 1s. 6d. Zinc relaxing 
Boxes, od., 15s., 18. 6d., 2s. Store Boxes, 2s. 6d., 45., 55., 68. Setting Boards, 
flat or ov al, from sd. to 1s. 8d. Setting Houses, os. 6d., 115. 6d., 145, 
Breeding Cage, 2s. 6d., 45., 58., 78. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 25. od., 38 ‘6d. 48. 6d., 7s. 6d. Botanical Paper, rc om 1s. ad. 
to 2s. 2d. per a Insect Cases, 2s. 6¢. to 11s. Forceps for removin 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 3}, 15., 1s. ge. per 
doz. Nested Willow. chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa- Digger in leather sheath, 1s. 9¢. T axidermists’ Cc Mpa ani on, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s. 3 Br: ASS Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (mew and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF “—“-~ AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 PP. ), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen, 

36 STRAND, LONDON W.C. (Five doors from Charing Cross.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 


New Price List of Minerals, Rocks, pint  adieiaael Series 
Fossils, Post Fre 


- 6d. Fold- 





; ROCK SECTIONS for the MICROSCOPE, es 1s. 6d. each, Post Free 


CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 
THOMAS OD. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Minerals last received inc lude :—Alabandite, Alexandrite, ; 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagy: 
Seno Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umai 
Collections, in boxes with divisions, as supplied to the Department « of Science 


Anglesite 











_ Art :—20 Typical Rocks ob out 3” x 20s.; 16 Types of Ri ck 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6d¢. Case of 12 Micré sl lides 
of Rocks, and ditto of 6 Oozes, Pp. jlycystina, Diatoms. Chalk-Grains, Re- 


135. 6d. each set 
On Sale, 


crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 
Practical Demonstrations given in Mineralogy and Palzontology. 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
- Geological Hammers. 
Cabinets. 
Meteorites. F 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES 


1 KELSO PLACE, KENSINGTON, W: 


OO 
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(Late MOTTERSHEAD & CO.), 


al {ACROSS STREET, MANCHESTER 


Goods Entrance: 10 Hatf-Moon Street, 


n spent oxide. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


39 RUE DE TREVISE 339, 
PARIS. 








Catalogue in Fnglish, Post Free, zid. Large 
Catalogue in French’ 120 pp-. Post Free, 1s 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 





i 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
MepaAt in the International Inventions Exhibition 1885 for Mashemationt 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. 


THE 


THORNTON. 


« NEW & 
CAMERA 
The *“* AMBER,” 


For HAND or STAND, 
From £5 3s, 6d. 


ILLUSTRATED | 
CATALOGUE 
FREE. 
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CUDBRIGHT. By Fred R. Coles. (16 Illustrations.) 

THe STOURHEAD CoLLECTION IN THE WILTSHIRE ARCH EOLOGICAI 
Society's Museum at Devizes. By Rev. E. H. Goddard. (45 
Illustrations.) 

Hop Tatuies. By Edward Lovett. (4 Illustrations.) 

Tue GRAVES OF ARDKEILING, STRYPES, ELGINSHIRE, N.B. 
W. Young. (6 Illustrations.) 

SepULCHRAL URN FROM LESLIE, 
(Illustrated. ) 

LMSCOVERY OF 
Rotherham. 

Norices or New Pusiications: “ The Natives of Sarawak and British 
North Borneo,” by Henry Ling Roth.—‘*The Ancient Crosses at 
Gosforth, Cumberland,” by C. A. Parker, F.S.A. (Scot.).—*‘ An Arch- 
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PrIcE of £4 4g ° 


They have also a a New Microtome of larger type, 
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75. 6d. 

Vol. III. PAPERS ON NAVIGATION. 7s. 6d. 
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Illustrated. 6s. 


MACMILLAN AND CO., 


and AD-| 


SERIES. 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Nature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; 
Sir ARCHIBALD GEIKIE, F.R.S. ; and W. T. DYER, 


F.R.S. 25. 6d. 
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USE INHERITED? 


An Examination of the View held by Spencer and Darwin 
By W. PLATT BALL. 3s. 62. 
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By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 

On the COLOURS of FLOWERS. 
By GRANT ALLEN, Illustrated. 3s. 64. 

FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. 
45. 6d. 


Illustrated. 
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considered in 
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By Sir JOHN LUBBOCK, M.P., F.R.S. __ Illustrate 1. 
4s. 6d. 
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By Sir JOHN LUBBOCK, M.P., F.R.S. 
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By Sir D. WILSON, LL. D., 
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F.R.S.E Illustrated 


SEEING and THINKING. 
By Prof. W. K. CLIFFORD, F.R.S. Diagrams 
LIMITED, LONDON. 














eR | ereemenee 


2 tae ee 


280 se comer 


er ee 





DeceMBER ss, 1896) NATURE leexi 





MACMILLAN & CO’S NEW SCIENTIFIC WORKS, 


JOURNAL OF THE RIGHT HON. SIR JOSEPH BANKS, Bart., 


K.B., P.R.S., during Captain Cook’s First Voyage in H.M.S. Exdeavour, in 1768-71, to Terra del Fuego, Otahite, New 
Zealand, Australia, the Dutch East Indies, &c. Edited by Sir JOSEPH D. HOOKER, F.R.S. With Portraits and 
Charts. 8vo. 17s. net. 
NATURE.—“‘ This journal, which now sees the light after varying vicissitudes, will take fitting place on our bookshelves by 
the side of Darwin’s ‘‘ Voyage of the Beagle” and Moseley’s *‘ Challenger Notes,” as one of the classics of scientific travel. . . . 
As a narrative the journal is full of charm. It comes before us, old as it is, with all the freshness of first impression.” 
TIMES.—* Probably many will be grateful to Sir Joseph Hooker for affording them an excuse to re-read the story in the rich 
and interesting pages of Sir Joseph Banks’ journal.” 


ROUND THE YEAR. A Series of Short Nature Studies. By Prof. L. C. Mratt, 
F.R.S, With Illustrations, chiefly by A. R. HAMMOND, F.L.S. Crown 8vo. 5s. 

GUARDIAN.—* Would that all books on subjects classed as scientific were written in this pleasant style—a style breathing 
human sympathy and the strong desire to rouse in other minds the spirit of wholesome investigation of the wonders and mysteries 
belonging to the things about us.” 

SPEAKE R,.—* It is a charming book, written with the utmost simplicity by a man of the highest scientific attainments, and 
it therefore possesses merits which are incontestable.” 


THE NATURAL HISTORY OF THE MARKETABLE MARINE FISHES 
OF THE BRITISH ISLANDS. Prepared by order of the Council of the Marine Biological Association especially for 
the use of those interested in the sea-fishing industries. By J. T. CUNNINGHAM, M.A. (Oxon.). With a Preface by 
Prof. E. Ray LANKESTER, LL.D., F.R.S. Medium 8vo. 7s. 6d. net. 

7T/MES.—‘* It should undoubtedly prove of immense value, not only to those who have already given close attention to the 
natura! history of marine fishes, but also to others who are about to engage in the interesting study. The author has done his work 
remarkably well. . . . | May unquestionably take its place as a standard work on the sea fishes.” 


THE SURVIVAL OF THE UNLIKE. A Collection of Evolutionary Essays 


suggested by the Study of De ymestic Plants. By L. H. BAILEY. Crown 8vo. 8s. 6d. 


GARDENING WORLD.—* One who devotes.a,good amount of time to a subject, making and recording original observa- 
tions, that is, who goes directly to ‘the book of nature for his gleanings, is always worth listening to. . . . The book embraces a 


wide variety of subjects dealt with in a popular way, and can readily be comprehended as a rule by readers who take the trouble to 
think as well as read.” 


NOW READY. SECOND EDITION. 
A TREATISE ON ORE DEPOSITS. By J. Artruur Puitutps, F.R.S., 
V.P.G.S., F.G.S., M.Inst. C.E. Second Edition. Revised and greatly enlarged by Prof. HENRY LOUIS, A.R.S.M., 
OE ae F "GS a pod Demy 8vo. 28s. 


ELECTRO-PHYSIOLOGY. By W. Brepermann, Professor of Physiology at Jena. 
Translated by FRANCES A. WELBY. With one hundred and thirty-six figures. Demy 8vo. 17s. net. 
NATURE.—* Students of physiology who find, as many do, their ignorance of German to be an embarrassing obstacle in 
their reading, ought to be grateful to Miss Welby for her skilful translation.” 


THE ELEMENTS OF ELECTRO-CHEMISTRY. By Max Le B anc, Pro- 
fessor of Chemistry in the University of Leipsic. Translated by W. R. WuirTNey, Instructor of Chemistry in the 
Massachusetts Institute of Technology of Boston, U.S.A. Crown 8vo. 6s. 

ELECTRICAL ENGINEER.—* Will be welcome, not only to the student, but to some others past the student stage, 
whose learning dates back to the dim and distant days of ten, or even fifteen, years ago.” 


A TEXT-BOOK OF SPECIAL PATHOLOGICAL ANATOMY. By Ernst 
ZIEGLER, Professor of Pathology in the University of Freiburg. Translated and Edited from the Eighth German Edition 
by DoNALD MACALISTER, M.A., M.D., and Henry W. CaTTreLit, M.A., M.D. Sections I.-VIII. Demy 8vo. 17s. net. 


LANCET.—‘* The students of to-day are fortunate in having access to a work of this class, which cannot fail to render their 
th 


pathological pursuits pleasant as well as instructive. It is what it professes to be—a text-book, and that of the best type.” 


THE GASES OF THE ATMOSPHERE. By Wittiam Ramsay, F.R.S., 


Professor of Chemistry in University College, London. With Portraits. Extra crown 8vo. 6s. net. 
DAILY CHRONICLE.—* Professor Ramsay is supplying the public with precisely what is wanted to explain to them the 
ict nature and bearings of this wonderful find. . . . The story is an exceedingly interesting one, and it is told in a plain and 


straightforward wi ay. 


THE ELEMENTS OF PHYSICS. A College Text-Book. By Epwarp L. 


NICHOLS and WILLIAM S. FRANKLIN. In Three Volumes. Vol. Il. ELecrriciry AND MAGNETISM. Demy 
Svo. 6s. net. 


GLASGOW HERALD.—* Should be of great service to the student.” 


AN INTERMEDIATE COURSE OF PRACTICAL PHYSICS. By Artuur 


SCHUSTER, F.R.S., Langworthy Professor of Physics in the Owens College, Manchester, and Dr. CHARLES H. 
LEES, Senior Assistant Lecturer and Demc nstra‘or of Physics in the Owens College, Manchester. Crown 8vo. 5s. 
SCOTSMAN,—* It gives a clear and practical exposition of its subject, and makes an excellent text-book for science classes.” 


ALTERNATING CURRENTS AND ALTERNATING CURRENT 


MACHINERY. Being Vol. II. of the Text-Book on ‘‘ Electro-Magnetism and the Construction of Dynamos.” By 
DUGALD C. TAC KSON, C.E., Professor of Electric Engineering in the University of Wisconsin; and JOHN PRICE 


JACKSON, M.E., P rofessor of E ‘lectrical Engineering in the Pennsylvania State College. Extra crown 8vo. 145. net. 
_  SCOTSMAN.—* A valuable contribution to the literature of electrical science, and should prove useful wherever the higher 
ranches of that science are taught.” 


MACMILLAN AND CO., LIMITED, LONDON. 








re] 


ixxii NATURE [ DFcEMBER 31, 18¢6 





W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR FONTGEN’S X-RAYS. 


This is a Vacuum Tube of new form which embraces the following special  Pentures - 
The Luminescence for Fluorescent Screen work is altogether more brilfic ant than with the ordinary SETRAT. 
Focus Tube. . es . 


Deep structures of the body can be radiographed with the utmost facility by its. means. The 4 ey « > 
magnificent Radiographs of the body taken by Mr, Wilson Noble, were xined with a “ Penetrator — 0) 


ae. —o 
Tube. Prints may be seen at W. W. and Sons’ Showrooms. 7 = - 7 — 








The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. Sf o ay ” 
The Electrodes are widely apart, so preventing the possibility of sp: irking outside the Tube. Non moe 
The Terminals are very strongly made, and cannot easily be damaged — 
The Tube is made in the very best manner, and has yielded in our hz ands much superio © results 
with the Fluorescent he reen and radiographically with deep structures, than any other Tube. 


Price 35/- (post free, 36/-). Specia ul larg ze size for 8-in. and ro-in . Spark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘‘ Penetrator” Tube wil I be given at all times to Customers. 
OPI! NIONS : 
Witson Noste, Esq.— ** With a 4-inch Spark I can get results auperin w to other tubes taking 10-inch. The tube is excellent.” 
Dr. Gerarp Smitu.—‘‘I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent scree 
the definition i is decidedly superior. 
Vv Jounson, Eso., M.A.—‘‘It is the most brilliant tube that I have yet tested. 
Price List, cont taining detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Z£séablished 1837), Opticians to H.M. Semmens. 
Sole London Address: 313 HIGH Elsten LONDON, W.C. ; and 78 Swanston Street, gree Australia. 


Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World's Fair, Chicago, 1893 ; Two Gold Medals 
Paris Universal Exhibition, 1839, &c 











CcCcROSSLEWYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, &c., ON 
i APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse HAA 

Power per Hour. i 
CROSSLEY BROS., ‘tp. OPENSHAW, MANCHESTER. 


EVERY TRAVELLER¢«¢SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


Prices an oe we from £5 to £7 Ts. 
This famous Instrument has /Aree circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, Xc. 





SPLENDID TESTIMONIALS. 


mazxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EQ. 


“OPTIMUS” MAGIC LANTERNS <0 eo» DRAWING ROOM «> LECTURE HALL. 


Limelight may be adapted without alteration ct an extra cost of 16s. 





Each Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superi¢ r Achromatic Photographic Combination with rack 
and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. ‘he Condenser 1s composed ¢ A two plano-convex lens 
of 4 inches diameter. The refulgent lamp “he AS 3 WIC joka, yielding a brilliantly illuminated picture. Each is complete in box. /’airs for dissolving arrange 
in one Dox at same prices Lever Lissolver, 8s, 9a 





or p repent Lantern (to take | eden Iron Body, Brass Perforated Kus-1an lron Mahogany Body, Brass 
po. ‘eral Body, -monstrating tank) with or te Budy, Brass Sliding Stage, and 3 -draw Tele- 
brass Sliding Tubes, 40s. lubes, 50s. scopic Tubes, 105s. 


PERKEN, SON & RAYMENT, ga narron care, LONDON. 


Printed by RicuHarp Ciay & Sons, Limrrepn, at 7 and 8 
LiMiTED, at 29 Bedford Street, London, W.C. 





Bre ad Street Hip, Que en Victoria Street, in the City of London, and published by MacmiLian & C 
nd ‘Tue Macstittian Company, 66 Fifth Avenue, New York.—Tuurspay, December 31, 1596 
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The principal difficulty in 
X-Ray photography has 
been to judge the length of 
exp sure. Thiscan easily be 
done by using an X-Ray 
Current Meter. The arrange 
ment answers the purpose 
admirably. The same con- 
ditions can, if desired, be re 
produced from day to day, 
and the voltage being con 
stant, the number of amperes, 
on which the rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the = greatest 
nicety by the tension screw 
of the coil. 

“XX” Rav Current Meter, comprising Ammeter and Volt- 
meter suitable for use with Induction Coils, £5 5s. 
SOLE MAKERs: o 
NEWTON & C . 
3 FLEET STREET, LONDON. 


f Apps-Newton Induction Co 





‘ls and \-Ray Apparatus Post 


X-RAY COMPLETE SETS. NRGRET 





" luding 3-inch Coil, our own make, Batteries, Focus 
Tube, Tube Holder, Barium-Platino-Cyanide Screen, 
7m. X 5 in, 


cre ns sate ae an ore wee £13 0 O 
,, ‘ncluding 6-inch Coil, Batteries, Larger Focus Tube, 
Tube Holder, Barium-Platine Cyanide Screen, g} in. x 7 in. £23 10 0 | 
BARIUM-PLATINO-CYANIDE SCREENS. | 
EXCELLENT FLUORESCENCE, in neat Frames with Handles. | 


7M. X 5 1M., 215.3; gf in. X 7 in., 32s. 6d. ; 11} in. X of in., 555. 


JOHN J. GRIFFIN & SONS, -° 
22 GARRICK STREET, LONDON, W.C. 








All Rights are Res 


BROS. & CO. 


LONDON. 


N. C. S. 
THOMSon 


REFLECTING 
GALVANOMETER, 


ECOO OHMS RESISTANCE. 
VERY SENSITIVE. 
PRICE 
L992 10 Oo 
Write for CATALOGUBS. 


Cable Address 
SECOHM, LONDON. 


Ne Agents in U.S.A. 


This instrument delivered Free anywhere in U.S.A. 
fi 0 C.0.D. 


or 36 . 


Tl & ZAMBRA’S THERMOMETERS, 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards. 
Accurate Thermometers for all Purposes 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, Londo: 
Photographic Studios : Crystal Palace. 
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Government Grant of £4000 to pore the 
E xpenses of Scientific Investigation. January 31 is the last day for 
receiving Applications. Forms may be obt: ained from the CLERK to 
the Government Grant Committee, Royal Society, Burlington House, 
London. 

a “s 
BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 

The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 18, 1897. 

PRESIDENT-ELECT : 

Sir JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society. 

Information about local arrangements may be obtained from the SecrE- 
s, Ts to, or at the London Office. 

G. GRIFFITH, Assistant General Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W 

Miss EMILY PENROSE. 
SESSION 1806-7. 

The LENT TERM will BEGIN on THURSDAY, JANUARY 14. 

Cournes ia Preps aration for all the Examinations in the Faculties of Arts 
and Science held by the University of London. Special Course of Scientific 
Instruction in Hygiene and Public Health. 

ctures in all brane _ “24 Higher Education. Six Laboratories open to 

Students for Prectic al Wi Art School open from 10 to 4. Students can 
reside in the Colleg 





Principal : 





LUCY J. RUSSELL, 
THE ELECTRICAL 


AND 
GENERAL ENGINEERING COLLEGE, 
AND 
SCHOOL OF SCIENCE. 
ENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sz., M.1.E.E. 
Senror-Instrucror—C, CAPITO, M.I.E.E. M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, eaion ering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mz them atics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


CIVIL SERVICE COMMISSION 
FORTHCOMING EXAMINATION. 


Honorary Secretary, 













JUNIOR ASSIST ANT in the Art inch of the South Kensington 
Museum (1 January 28. The date specified is the latest at which 
hentice ms can | eived They must be made on Forms to be 
siuuined. with particulars, from the Secre'rary, Civil Service Commission, 


London, S.W. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR 
SCHOLASTIC AGENCY WORK 
Registrar—W. H. Fricker, M.A., who attends 
pr t)except Thursdays. 


KING’S COLLEGE, LONDON. 
GEOLOGY 
Prof. SEELEY, F.R.S., will resume his Evening Lectures in the 
Faculty of Science, on Mondays, Tue sdi bm preg on be nit 


Janua 1, 1 Further particulars : Coll 


Ww Al rE: R SMITH, Secretary. 


TRAVELLER’S ALTAZIMUTH 


« —_ LA’S).—Altitude Instrument, Optic al Compass, Cline mete r, 
al le .: ne Instrument; perfect condition. Cost £6 6s. ; half- 
price. “E. Conservative Club, Gloucester. 


OPTICAL & SCIENTIF Ic INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


MEN. 


daily (3 
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Instruments for special purposes constructed to Client ° 
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ALFRED JORGENSEN’ S 


LABORATORY FOR THE PHYSIOLOGY AND 


TECHNOLOGY OF FERMENTATION. 
COPENHAGEN, V. (EsraBLisHep 188r,) 


STUDENTS’ SEssions.—Courses of Instruction in the Physio 
logy and Technology of Fermentation for Beginners and Ad- 
vanced Students, with particular regard to HANSEN’s System 
for the Pure Cultivation and Analysis of Yeast and the app 
tion of selected pure Yeast types in practice. 

(1) Mould-fungi. 


lica 


(2) Forms of Transition between Mould-fungi a 
Saccharomyces Yeast-fungi. (3) Yeast-fungi: Culture Yeast Types, Wild 
Yeasts, Disease Yeast. “G) Fermentation Bacteria. (s) Preparation 
absolutely pure Cultures of Yeast-fungi. (6) Preparation of Cultures on a 
large scale (7) Comparative E xperime nts with Mass Culture, and Instruc- 
tion in their Use in Practice (in Breweries, Distilleries, Wine Fermentatio 
&c.). (8) Supervision of Fermentation Establishments. (9) Preservation of 
Selected Types of Yeast. (10) Instruction in the Use of Yeast Propagatir 
Machines. 

The English, French, Danish and German languages are used in the 
instruction. 

The Laboratory possesses a numerous collection of Culture-Yeast Ty ype 
(for Breweries, Distilleries, Grape Wine, Fruit Wine), Wild Yeasts (Diseas 
Yeast), and Fermentation Bacteria, all of which are supplied for use i 
Laboratories and in practice. 

Manuals of Instruction :- 


-Alfred Jorgensen : ‘‘ Micro-Organisms and Fer 
mentation,” new edition, 1893 (published by F. W. L yon, Eastchea 
Buildings, London). French Edition (Société d'Editions Scie cr a 
Paris, 1894). Third German Edition (P. Parey, Berlin, 1892). 

E. Chr. Hansen: *‘ Practical Studies in Fermentation (Contributions t 
the Life-history of Micro-Organisms)" (E. F. Spon, London, 1895). French 
Résumé in the * Comptes rendus du Laboratoire de Carlsberg” (Hagerup 
Copenhagen). German Edition (R. Oldenbourg, Munich, 1890-1895)) 

Prospectus gratis on application. 

The Laboratory has upto this day been frequented by 380 Students fror 
all countries, ameng them by 4: English and American Students. 


MINERALS, FOSSILS, ROCKS. 


| COLLECTIONS OF THIN SLICES FOR PRACTI- 


at lowest charges to cover expenses. | 
to 5 p.m. at | 
| 


CAL MICROSCOPIC PETROGRAPHICAL STUDY. 








These Collections contain thin Slices of ll of the more important Types 
Rocks, as mentioned in the latest edition of the ‘* Microscopic Physiogray 
of R chs, by H. Rosenbusch (Stuttgart, 1896). 

Toeach one will be added a printed short description of all the Speci 
mens and Slices, in order that the student himse If might be able to recogni 


and determine the constituents of the Rock. 

Collections of 120, 180, and 250 Thin Slices. Price, in 
Elegant Cases, £7 10s., £11 58., £16 5s., respectively 

The same Collections, inclusive of the Specimens 
(size, 34 x 44 inches), 412 10s., £19 10s., £28 I5s., re- 
spectively. 

As all thin Slices will be microscopically examined before being 
we can «guarantee their perfect reliability, and that they exhibi 
characteristics of the rocks, as mentioned in the above-named descripti 


Dr. F,. KRANTZ, 
Bonn on Rhine. Rhenish Mineral Office. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Oliver's Yara, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


WATKINS & DONCASTER, 





| NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 


| Insects, 1s. 6d., 2s., 2s. 6d. per pair. 





SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane, including ~ ae 1s. 34., 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9@., 15., 15. 6d. xing 
Boxes, 9d., 1s., 15. 6d., 2s. Store Boxes, 2s. 6d., 45- "58-5 6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., IIS. 6d., 145 
Breeding Cage, 2s. 6d., 48., 58., 75. 6d. Botanical Cases, japanr ned double 
tin, 1s. 6d., 25. o¢., 38. ‘6d., 48. 6d., 7s. 6d. Botanical Paper, from .1s. 14 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for seman 
Cabinet Cork, 7 by 34, 15-, 15. 44. P 
doz. Nested Willow-chip Boxes, 4 doz. 84.—Our new Label Li ist of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. gd. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, rs. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2¢., 3.; 
22. $ Brass Blowpipes, 4@., 6d. A large stock of British, European, ane 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —E ntomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and ss. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Cabinets.—Special Show Room. For Particulars and Measurements s¢¢ 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
36 STRAND, LONDON W.C. (Five doors from Charing Crass.) 
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“_™ RAY 
Photography. | 


INDUCTION COILS | 


Our Coils are of 
. ENGLISH MAKE, 

wound in sections, 
> and covered in vul- 
* canite. The work- 
manship is of a high 
quality, and they 
are well finished. 


Complete 
Apparatus 
from £10. 







LENGTH OF 


SPARK. 


2 inches. 4 inches. 6 inches. 
£6 6s. £9 15s. £15 each, net. 
If fitted with Electric Lamp and Switch for Screen work, as shown in 


Illustration, 158. each extra. 
Catalogue of “X” boned nepenains pest free on application. 


JAMES WOOLLEY, SONS & 00., LTD., MANCHESTER. 


— 


>a ‘AN LEY jos 


Mathematical Instrument Sonutastuver to 38. 38 to H. M. _ Council 
of India, Science and Art Department, Admiralty, &c. 





Mathematical, Drawing, and Surveying Instruments 


of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9@. each Echinus (large), ros. doz. 
Astacus, od. each. Cucumaria (large), 1s. 4¢@. each. 
Anodon, 9d. each. Apus, ts. each. 

Rana, 6d. each Nebalia, 1s. per tube 
Gammarus, Is. per tube. 
Scorpio, 1s. to 15. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 


guaranteed 


Noctiluca, 1s. 3d. per tube. 
Grantia, 15. 3d. per tube. 
Sycon, 1s. 3@. per tube. 


Medusoids, 1s. 3d. per tube. Haliotis, 8¢. each. 
Aurelia, rod. each. Loligo media, 10d. each. 
oryne, 1s. per tube. Mya, rod. each. 


Obelia, 1s. per tube. 
Ascaris (large), 8¢. each. 
Cerebratulus, 1s. 6¢. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
sugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(oreserved), Scyllium, Raia, &c., &c. 

or prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


Pedicellina. 1s. per tube, 
Salpa, 1s. 6d. per tube. 
Ascidia, 8d. each, 

Raia, 15. to 2s. 6d. each. 
Lacerta, rod. each. 


THE DIRECTOR. 


NA SURE 


| Electrical Distribution. By H. 


Ixxv 
loos & ¢ \ ~ S LIST OF TECHNICAL BOOKS. 


*. Crown 8vo. Illustrated. Price 2s. 6d. 
“tee can nate be said that this book will find its way into every la 
e physical facts are investig ated.’ ‘ature. 
vA very useful book.” — Engineer. 


Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. 


Electric Traction. By A. RECKENZAUN. 
Price 10s. 6d. 


oratory 


Illustrated. 


KILGOUR and Others. 


lilustrated. Price 10s. 6d. 
Electric Light and Power. By Arruur F. Gvy. 
Illustrated. Price 5s. 


First Principles of Electrical —amencasing. By 
Cc. H. W. BIGGS. Illustrated. Price 2s. 


west, Principles of Sestetehier and Magnetism. 
. H. W. BIGGS. Illustrated. Price 3s. 6d 


First ‘Principles of the Locomotive. By M. REYNOLDs. 
Illustrated. Price 2s. 6d. 


First Principles of Building. 
Price 3s. 6d. 


First Principles of Mechanical Engineering. by 
IMRAY and BIGGS. Price 3s. 6d. 


By A. BLAcK. Illustrated. 


Design of Alternate-Current Transformers. [y 


R. W. WEEKES. Price 2s. 

Theory and Practice of Electro-Deposition. 
Dr. G. GORE, F.R.S. Price 1s. 6d 

Alternating and Interrupted Electric Currents. 
By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. 6d. 

Practical Electrical Engineering. Two 
Imperial 4to. Illustrated. Price £2 2s, 


BIGGS AND CO. 
139-140 SALISBURY COURT, FLEET STREET, E.C. 


ROYAL STATISTICAL SOCIETY'S 
JOURNAL. 


Now Ready, Part IV., Vol LIX., 


CONTENTS: 
On some Developme nts of Statistical Research and Methods during Recent 


Illustrated. 


Volumes 


December 1896. Price 


Years. The Inaugural Address of the President, Joun Bippuirs 
Martin, Esq., M.A. 

Address to the Economic Science and Statistics Section of the British 
Association, held at Liverpool, 1896. By the Right Hon. Li 
Courtney, M.A., M.P. 

| Some Observations on ‘the Distribution and Incidence of Rates and Taxes 


with Special Reference to the Transfer of Charges from the former t 
the latter. By G. H. BLUNDEN. 

Miséellanea.—({1) The Trade of India in 1895-96. By J. A. Baines, 
C.S.1. (2) Census of Occupations in Germany, 1895. (3) The De 
pression in the Coal Trade. (4) Agricultural Returns of Great Britain, 
1896. (5s) Notes on Economical and Statistical Works. (6) Quarterly 
List of Additions to the Library. Index to Vol. LIX. (18096) 
Appendix, &c. 

E. STAN FORD, 26 and 27 Cox 


GROWING CHILDREN, 
ORDERS OF DEVELOPMENT. By T. W. 
Consulting Surgeon to the Middlesex teins’, &e. 

KEGAN PAUL, TREN‘ a TRUBNER & CO 
Price Two Shilling 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 
he ee ae rd Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
Geological Hammers. 
Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


‘JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


| 1 KELSO PLACE, KENSINGTON, W. 


kspur Street, Charing Cross S.W 


AND  DIS- 


NUNN, F.R.C.S 


London: 


London : 
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FLETCHER, RUSSELL & CO., Ltd. 


NATURE 


ARE NOW IN A POSITION TO OFFER 


ABSOLUTELY PERFECT 
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GAS MUFFLE FURNACES 


(REQUIRING NO AIR BLAST), 


For Silver Assaying, Hardening Steel Dies, Cutters, &c. Photo Enamel Work. China Colour Testing 


for Pottery Work, Enamelling on Gold, Silver, Copper, Iron, &c. Annealing Steel and other Metals. 


We offer these 
Furnaces, not only 
as good and re- 
liable, they are as 
absolutely certain 
as a chemical 
balance, without any 
defect, and yet strong 
enough for hard use 
in ordinary work 
shops, where good 
work and reliable re- 
sults are necessary, 
in the hands of 
skilled workmen. 

They are designed 
to give the best 
results at the lowest 
ordinary day pressure 


ot Gas =9 10. 
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SEVEN SIZES 
MADE. 


These Furnaces 
entirely do away with 
two most serious de- 
fects, which _ have 
existed in all Muffles 
up to the present, 
f.e., Variations in 
temperature, causing 
irregularity in hard- 
ening costly steel 
cutters, dies, and 
twist drills, and vari- 
ations in cupel drafts 


in silver assays. 


FLETCHER, RUSSELL & CO., Ltd., 


Makers of Specia! Gas Heated Furnaces for experimental and precise work of every class 
for exact results, Forges, Rivet Furnaces, Brazing Blowpipes for Coal, or Dowson Gas, up 
to any power required, Reverberatory Furnaces, Coal Testing Retorts, and all classes ot 


trade. and experimental work for exact results. 


WARRINGTON, MANCHESTER, & LONDON. 
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DINES: PATENT PRESSURE PORTABLE ANEMOMETER. 









ONESS 5 PATENT PRESSURE PORTABLE } ANEMOMETER 
CASELLA. LONDO 


For many years the want has been felt of a PORTABLE 


Pressure of the Wind could be quickly ascertained. 
ments, has met by his PATENT PRESSURE PORTABLE 








ANEMOMETER, by means of which the actual Velocity and 
This want Mr. W. 
ANEMOMETER. 


DiNEs, who is well known for his anemometrical experi- 


The instrument shows directly the ac/ual velocity and force exerted by the wind, a column of liquid rising or falling in a 


tube in proportion to its strength. 


The instrument is used vertic: ally, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


X.. 
SCIENTIFIC 


£3 10 0 


Cc ASELLA, 
INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C., 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


AND PATHOLOGICAL, 
AND COMPARATIVE. 
CONDUCTED BY 
Prors. HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XX XI.—New Series, Vol. XI. Part IIL—JANUARY 1897. 

Now Ready. Price 6s. 
With Plates and Figures in Text. 
CONTENTS : 
-Alfred H. Young, M B. Abnormalities of Middl 
their Morphological Significance. 

Swale Vincent, M. R. , and H. Spencer Harrison. 
of some Vertebrates. (Plate VIII.) 
Gordon Sharp, M D. Action of Products 

n Heart Muscle of Frog. 
M.D An Investigation into some of the Principles of 
(Part 1.) 


NORMAL HUMAN 


Sacral Artery, and 
Hamolymph Glands 
of Organism of Diphtheria 


4.—Albert A. Gray, 
\uscultation. 


R. J. Lloyd, D. Lit. Genesis of Vowels. (Plate IX.) 
R : Lloyd, D.Lit. Interpretation of Phonograms of Vowels. (Plate 
X. 
7.—He ~ rt Page, M.D. Post-Mortem Artificially Contracted Indian 
feads 
Leslie Buchanan, M.B. Glands of Ciliary Body. (Plate X.) 


9.—Joseph — hs, M.D. Descriptive Account of Genital Apparatus in 


Boz id Pig. (Plate XI.) 

I R. Broom, M D. Occurrence of an apparently Distinct Prevomer in 
Gu waghegnethes. 

t1.—R. Broom, M.D. Apparently hitherto undescribed Nasal-Floor Bone 


in Hairy Armadillo. 
lr. Wardrop Griffith. 
Course of Radial Artery. 
13.—A. F. Tredgok i. Vari: ations of Ribs in Primates, with especial refer- 
ence to Number of a al Ribs in Man. 
14 —John G. M‘Kendrick, M.I Notes on certain Physical and 
. logical Measurements _- Estimates 
15-—Thomas H. Bryce, M.B. Two Useful Accessories in Serial Section- 
cutting by Paraffin Method. 
16.—Alexander Rollet. Summary of Paper “On Variations in Character 
of Contractions of Striated Muscle with Periodic Stimulation of 
or 4. Dur: ution, and on Recovery of the Muscle. 
gs of Anatomical Society of Great Britain and Ireland. 
ais. XX1L.-XXX. of Journal of Anatomy and Physiology 


: CHARLES GRIFFIN & CO., Ltd. 


Abnormal Muscle of Hand, with Remarks on 


Physio- 








, Exeter Street, Strand. 


Chemistry for 


rice $1.50. 


EDWARD 
The | Chemistry of Pottery. By Kari 


The Development of the Periodic Law. By F. 


Beginners. By HAR! 


LANGENBECK. 


P. VENABLE. Price &2 
Hotes on Metallurgical Analysis. By N. W. Lorp. 
rice Sy. 


Notes on ‘Qualitative Analysis. By W. P. Mason. 


Agricultural Chemical Analysis. By H. W. WiLry. 


n 3 Vols . Sorts, $3.75. Vol. Il. Fertitizers, $2.00. Vol. 
tt AGRK bp dhe Propucrts, $3.75. 
E NEARLY READY. 
mEnnering Chemistry. By Tuomas B. Stit_Man. 
Trice 2 
Studies in Chemical Dynamics. By J. H. Van "1 
Price $2 


he Chemistry of Dairying. By Harry Snvpex. 
Circulars on 


PUBLISHING CO., 


i pplication. 
Easton, Pa., U.S.A. 


CHEMICAI 





| 
| 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 

In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s, Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 

‘llustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


NEW CAMERA 


The ‘‘ AMBER,” 
FOR HAND OR STAND, 
From £5 3s. 6d. 

illustrated Catalogue 


Free. 


THORNTON-PICKARD, 
ALTRINCHAM. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. AGSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER 220,000,000. 


OF .6A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


t, most complete on porte editi 
SPEAK' Ne wire UT NOTEs. D WANDERING CURED. 
Indispensable in epartng for Examinations. 
Handsomely bound, with portrait and autograph Price 2.50 American, 
ros. 6d. English. Prospectus with opinions of Educators, Scientific, 
Professional, and Business Men all over the world FRE Address, 
A. LOISETTE, 237 Fifth a” ope New York, or 200 Regent Street, London. 


ot sold elsewhere 


Wn. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


“104 NEW OXFORD STREET, W.C. 





YLHORNTON pick KARI 


9a 





INXVIlI 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarrenTER, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstratic mn. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award . Supplied to the Royal Pelytechnic Institution, Dr. H. Grat- 
rAN GUINNESS, Madame Ape.ina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inc h Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidos: cope. Che apest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3@. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free—W. C. HUGHES, 
SPECIALIST, Brew ster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, —_ COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over reo fine Illus- 
trations, with Priceless Wrinkles in all Branches ‘of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving Electric i Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Pain iting, Enlarging, Register- 
ing, &c.. &c. Prof. MALDEN says :—‘‘ A thoroug hly prez xctical wo rk, 
and should be studied & <4 the experienced operator and amateur alike. 
A complete vade me of Optical Lantern Manipulations. Price, 
a yund in Cloth, 3s. 6. oy tool age, sd. Worthits weight in gold. Send 

or Opinions of the S« ientific Press to Mr. HU GHES, Brewster House, 
M. rtimer Road, Kings land, N« orth London 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


ine ments of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
. andowners, Farmers, Resident agents, and others interested in the 

an t of land throughout the United ar 1 om. 
1 be "AG PRIC ULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of A the principal British and 
Irish Markets 








f the week. 


‘he special attention of Land Agents is di ed to the AGRICUL- 
PURIST as one of the best existing Papers for Advertising Farms to be Let, 
ud Estates for Sale. 
dve essing themselves to Farmers will find the AGRICUI 
rURISI ‘aGebaiel s mediu m for reaching that Class 
Price 3@. By Post 34d. Annual Subscription, payable in advance, 14s. 
Offi ©S—377 yall om et, E sdinburg, and 148 a 1 Vict ria Street, 


“SCIENTIFIC 


NATURE 


[JANUARY 7, ow. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, , Poet Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6¢. each, Post Free 
TALOGUES GRATIS. 


Cat 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


THOMAS “D.. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
ATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, Anglesite 
An ythite, Native Arsenic and Tellurium, Beekite, Boleite, rbaltite 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Na 
Petzite, Pha arms acolite, Proustite, Stephanite, Sphene, Topaz, and Uma 
Collections, in boxes with divisions, as supplied to the Department of S 
und Art:—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Type of 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 licr 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-G 
crystallized Sandstone, Pélé's Hair, and Coral Limestone, 135. 6d. ea 
Practical Demor istratic ms given in speneneeesy and Palzontology. 
British Birds, their Eggs aad Nests, weekly parts, 6d. 


DE VERE. 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


39 RUE DE TREVISE 339, 
PARIS. 


















Catalogue in Fnglish, Post Free, 24d. Large 
Catalogue in French, 120 pp., Post Free, 15 


THE MOST NUTRITIOUS COCOA. 


ErPs‘’s 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


WORTHIBES. 





The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. BARON 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 


SIR GEORGE GABRIEL STOKES. SIR GEORGE I 


STR CHARLES LYELL. J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. |} SIR ARCHIBALD GEIKIE. 
JAMES PRESCOTT JOULE. SIR JOSEPH LISTER. 


SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
SOBERT WILHELM BUNSEN. 
LORD KELVIN. 


ADOLF 

DENSKJOLD 
HERMANN L. F. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 7 7 
3. AIRY. DMITRI IVANOWITSH MEN- 


WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 


ERIN = NOR- 


HELMHOLTZ. 


DELEEF. 
LOUIS PASTEUR. 


| 


ANDRE DUMAS. 





N.B.—The Portraits of Sir A. Geikie and Sir J. Lister belong to a New Series and 


ave Photogravures. 


_ Proof imoressions of thes2, printed on India paper, may 63 had from the Publishers, price 5s. each ; 
29 Portraits in a Handsome Portfolio for £7 10s., carriage paid. 


or th: Set 0 
The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” 


29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN AND CO’S 
BOOKS FOR ORGANISED SCIENCE SCHOOLS. 


FIRST YEAR COURSES. 


ELEMENTARY PHYSICS. 
AN EXERCISE BOOK OF ELEMENTARY PRACTICAL PHYSICS, for Organised Science Schools, 
Evening Continuation Classes, and Elementary Day Schools. By R. A, GREGORY, F.R.A.S.  Feap. 4to. 2s, 6d. 
ELEMENTARY COURSE OF PRAC TICAL SCIENCE. Part I. By Hucu Gorpon, M.A., Inspector 
of Science Schools, Science and Art Department. Is. 

PRACTICAL LESSONS IN PHYSICAL MEASUREMENT. By Atrrep Eari, M.A. 5s. 

A PRIMER OF PHYSICS. By Prof. BALFouR SrEwart. Is. 

ELEMENTARY PHYSICS. By Prof. BaLrour Stewart, F.R.S. New Edition, thoroughly Revised, 
1895. 45. 6¢. (Questions, 2s. 

ELEMENTS OF PHYSICS. By C. E. Frssenpren. I. Matter and its Properties. II. Kinematics. 
III. Dynamics. IV. Heat. 35. 


A GRADUATED COURSE OF NATURAL SCIENCE. By B. Loewy. Part I., 2s. Part II., 


2s. 6d. 
ELEMENTARY CHEMISTRY—-THEORETICAL. 
CHEMISTRY FOR BEGINNERS. By Sir HENry Roscog, F.R.S., and J. Luni, BSc. 2s. 6d. 
THE ELEMENTS OF CHEMISTRY. By Prof. Ira Remsen. New Edition. 2s. 62, 


ELEMENTARY CHEMISTRY—PRACTICAL., 
PRACTICAL INORGANIC CHEMISTRY. By G. S. Turpin, M.A., D.Sc. 2s. 6d. 
\ JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. JONEs, Ph With Preface by 
Sir H. E. Roscor, F.R.S. Eighth Edition. 2s. 6d 
A PRIMER OF CHE MISTRY. By Sir HENR\ Roscor, F.R.S. 


ELEMENTARY SCIENCE CLASS BOOKS. 


Adapted to the Elementary Stages of the South Kensington Syllabus. 

PRACTICAL PLANE AND SOLID GEOMETRY. With an Introduction to Graphic Statics. By 
J. HARRISON, M.Inst.M.E., &c., Whitworth Scholar; and G. A. BAXANDALL. 2s. 6d. 

ARITHMETIC FOR SCHOOLS. By Rev. J. B. Lock, M.A. New Edition, 1894. 4s. 6d. 

[Aey tn the 2) 

\ TEXT-BOOK OF EUCLID’S ELEMENTS. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 
Book IL, Is. Books II. and IIIJ., 2s. Books I. to IIL, 2s. 6d. Complete, 45. od. KEY to Books I.-IV., 6s. 6d. 
KEY to V., VI., and XI., 35. 6d. Complete, Ss. 6d. 

\LGEBRA FOR BEGINNERS. By H. S. Hatt, M.A. and S. R. Kynicut, B.A. 2s. With 
ANSWER». 2s. 6d. 


[Zhis book deals with Algebra as far as Quadratic Equations. | 


ELEMENTARY ALGEBRA. By H. S. Hatt, M.A, and S. R. Kyicut, B.A. 35. 6d. With 
ANSWERS. 45. 6a@. KEY. 8s. 6d. 
[7his book covers the Second and Third Stages.) 
MECHANICS FOR BEGINNERS. By Rev. J. B. Lock Part I. Mechanics of Solids. 2s. 62. 
MECHANICS FOR BEGINNERS. By W. GaLiatLy, M.A. 2s. 6d. 
HYDROSTATICS FOR BEGINNERS. By F. W. SanpERsoN, M.A. 2s. 6d. 
ELEMENTARY LESSONS IN HEAT, LIGHT, AND SOUND. By Prof. D. E. JoNEs, B.Sc. 
2s. Od. 
ELECTRICITY AND MAGNETISM FOR BEGINNERS. By Prof. S. P. TiHompson, F.R.S. 
[/u preparation. 
ELECTRICITY AND MAGNETISM FOR BEGINNERS. By F. W. SANDERSON. 25. 6d. 
(Ummediatels 
INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscogk, F.R.S., and Josi-rx 
LUNT, B.Sc. New Edition, 1895. 2s. 6d. 
INTRODUCTION TO THE STUDY OF CHEMISTRY. By W. H. Perky, Jun., Professcr of 
Chemistry in the Owens College, Manchester, and BEVAN LEAN, D.Sc., B.A. (Lond 2s. 6d. 
PRACTICAL INORGANIC CHEMISTRY. By G. S. Turpin, M.A. DSc. 2s. 6d. 
A JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jones, F.C.S, With Preface by Sir 
Henry Roscoe, F.R.S. Eighth Edition. 2s. 6¢. 
ORGANIC CHEMISTRY FOR BEGINNERS. By G. S. Turpin, M.A. 2s. 62. 
PHYSIOLOGY FOR BEGINNERS. By Prof. M. Fosrer and Dr. SHORE. 25. 6d. 
PHYSIOGRAPHY FOR BEGINNERS. By A. T. Simmons, B.Sc. (Lond.). 2s. 6d. 
HYGIENE FOR BEGINNERS. By E. S. REYNOLDs. 2s. 6d. 
MACMILLAN AND CO., LIMITED, LONDON. 
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EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


Made in various Sizes, from Watch Size to 6-inch. 


Prices a rae ose froom £5 to £7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ove, thus giving 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, Xc. : 

SPLENDID TESTIMONIALS. 


maner: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EC. 


“OPTIMUS” MAGIC LANTERNS su"=> roe DRAWING ROOM **° LECTURE HALL, 


Limelight may be adapted without alteration ct an extra cost of 16s. 





Each Magic Lantern is pr for exhibitions. The Lens gives crisp definition, being a superior Ac oh ymatic Photographic Combination with rack 
1 pinion It is fitted to a teles »pic lengtheni ng tube, so gaining increased focal accommodation. The Cond nser 1s ¢ ane sed of two plan nvex lens 
f 4 inches diameter. rhe ve refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is « omp! ete in bo Pairs for dissolving arranged 


n. Box at same prices Lever VDissolver, 88, 9 


. 





Superior Student's Lantern (to take aide an Iron Body, Brass Perforated Kussian Jron Mah gany Body, Brass 
nes” ms tal Body, demonstrating x in k ) ian we * Pubes, Body, Brass Sliding Stage, and 3-draw Tele- 
b rass Si.ding * Tubes, 50s. mn ty Tu ves, 105s. 


PERKEN, 99 HATTON GARDEN, LONDON 
ON & RAYMENT. HOLBORN VIADUCT, E.C ‘ 


“STRONGEST AND BEST.”-— ‘ealih. 


Frys 


PURE CONCENTRATED 


Cocoa 


OVER 200 COLD NEDALS AND DIPLOMAS.’ 








NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO Races anes . | CHARGES FOR ADVERTISEMENTS. 


& s. d. £s a 
Half: arly . Seen en ack vy ee a 4 Three Linesin Column ....... 0 2 6 
ic CC eee “a } 
’ Per Line after ‘ oo 9 
— — a nn sal ili One Eighth Page, or Quarter Column o18 6 
em p-gacanmiall 110 6 Quarter Page, or Half a Column 115 0 
Half-yearly .........-...0 15 6 | Half a Page, ora Column . . 359 
Quarterly ess o re) Whole Page . . . 660 
Cheques and Money ial payable to MACMILLAN & Cc 0, L imited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 
Prin ed by Ricnarp Cray & Sons, Limrrep, ate and 3 Bread S Street Hill, ‘Queen Vi toria Street, in the City of Lond on, and published by Macauiran &¢ , 


Limerep, at 2) Bedford Street, London, W.C., and THe Macuit Lan Company, 66 Fifth Avenue, New York.—Tuunspas. January 


“WATKIN” ANEROID BAROMETER. 








FUL, 


R & 


























A WEEKLY ILLUSTRATE D JOURN YAL OF SCIENCE. 


‘To the solid ground 


Of Nature trusts the mind which builds for aye.” 


—WorRDsWORTH. 








No. 1420, VOL. 55] 


THURSDAY, JANUARY 


14, 1897. [PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office.) 


(All Rights are Reserved. 








NEWTONIAN X-RAY CURRENT METER. | 


The principal difficulty in 
X-Ray photography has 
been to judge the length of 
exposure. This can easily be 
done by using an X-Ray 
Current Meter. The arrange- 
ment answers the purpose 
admirably. The same con- 
ditions can, if desired, be re- 
produced from day to day, 
and the voltage being con- 
stant, the number of amperes, 
on which the rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the greatest 
nicety by the tension screw 
of the coil. 


“X”" Rav Current Meter, comprising Ammeter and Volt- 
meter suitable for use with Induction Coils, £5 5s. 


SOLE MAKERS: 
NEWTON & CO. 
3 FLEET STREET, LONDON. 
f Apps-Newton Induction Coils and X- Ray Apparatus Post Free 
on application. 


BECK’S MICROSCOPES. 


No. 25A.—THIS MODEL, with 
I-in. and }-in. Object Glasses, 
Two Sesines, and packed 
in Polished Mahogany Case, 

£6 10s. 


No. 258.—THIS MODEL, 
§-in. and 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

£7 5s. 





with 


Condenser to 258 with Iris 
\ Diaphragm and _ Focussing 
and Swinging Adjustments, 
STAND No. 25. £8 15s. 
Re PARTICULA ARS FREE on APPLICATION to 


R. & J, BECK, LTD.. 68 CORNHILL, LONDON, E.¢. 





j-in. Object Glasses, | 


No. 298.—The addition of Abbe | 








ASTRONOMICAL TELE SCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestriz il and two Celestial Eyepieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter's Belts 8 
Price £6 10s. Od. 
Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS. 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards, 
Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 








45 Cornhill, and 122 Regent Street, London. 





Photographic Studios : Crystal Palace. 
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THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS: 
The Right Hon. LORD RAYLEIGH, 
LL.D., F.R.S. 
Prof. DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER. SCOTT, M.A., D.Sc. 
This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S 
as a Memorial of Davy and Faraday, “‘for the purpose of promoting 
riginal research in Pure and Physical Chemistry,” will be open on 


January 18 
Under the Dee 


aA, DAAL., 





1 of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity hs Water, as far as available, and, at the dis- 
cretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 


All persons de an — to be admitted as workers, must send evidence of 
scientific trainit qualification, and previous experience in original 
research, al a statement of the nature of the investigation ‘they 
propose t Further information, together with forms of appli- 
ation, can ube rom the AssIsTANT SECRETARY, Royal Institution. 





ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next (January 19) at Three o'clock, Prof. A. D. WALLER 
M.D., F.R S., Fullerian Professor of Physiology. First of Twelve Lectures 





on ‘* Animal Electricity.” One Guinea the Course. 
— a (January 21), at Three o'clock. Prof. Henry Miers, 
M. R First of Three Lectures on ‘*Some Secrets of Crystals.’ 








SATU RDAY (January 23), « Three o'cl ck. CARL ARMBRUSTER, 
Esq First of Three s on ** Neglected Italian and French Com- 
posers. ethan Vocal “1; Half-a-Guinea 

Subscripti ull the irses in the Season, Two Guineas. 

FRIDAY EVENING Usu aT) , at Nine o'clock. Prof. Dewar, 
M.A., LL.D., F.R.S., on ‘* Properties of Liquid Oxygen. Lo these 
Meetings Members and their friends only e admitted 


CENTRAL WELSH BOARD 


FOR 


INTERMEDIATE EDUCATION. 


The Executive Committee of the Board are prepared to 


Applications for the post of CHIEF INSPECTOR. 


receive 


Commencing Salary, £600 per Annum, exclusive of Travelling 


Expenses. 


\pplications must be received on or before the 9th day of 


February next by the undersigned, from whom full particulars, 


with copies of the Scheme, may be obtained. 


A. C. HUMPHREYS-OWEN (Chairman), 
Glansevern, 
Berriew, 


Montgomeryshire. 
January 9, 1897. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Miss EMILY PENROSE. 
SESSION 1806-7. 
The LENT TERM will BEG IN on THURSDAY, JANUARY 14. 
Courses in preparation for all the Examinations in the Faculties of Arts 
and Science held by the University of London. Special Course of Scientific 
Instruction in Hygiene and Public Health. 
Lectures in all branches of Higher Ed me ation. 
Students for Practical Work. Art School open from 1o to 4. 
reside in the College. 


Prin ipal : 


Six Laboratories open to 
Students can 


LUCY J. RUSSELL, 


Honorary Secretary. 
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a 


Sales bp Suction. 


FRIDAY, JANUARY 1s. 

SEVERAL VALUABLE MICROSCOPES BY LEADING MAKERS 
4 NUMBER OF EXPENSIVE OBJECTIVES, AND VARIOUS 
MICROSCOPIC APPARATUS, SLIDES IN CABINETS, &. 
MR. J.C. STEVENS will include the above 


in his SALE by AUCTION at his Great Rooms, 38 King Stree: 
Covent Garden, on FRIDAY, JANUARY 15. . 


MON DAY, 

COLLECTION OF 

SPECIMENS. 

MR. J. C. STEVENS will Sell the above by 

Auction at his Great Rooms, 38 King Street, ( nt Garden, « 
MONDAY, JANUARY 25, at Half-past Twelve — isely 

On view Saturday prior, 12 to 4, and Morning of Sale, and Catalogues had 


CIVIL SERVICE COMMISSION 
FORTHCOMING EXAMINATION. 


JUNIOR ASSISTANT in the Art Branch of the South Kensington 
Museum (18-25), January 28. The date specified is the latest at which 
Applications can be received. They must | 


be mac on Forms to be 
obtained, with particulars, from the SecRETARY, ¢ ‘vil § Service Commissior 
London, S.W. 


THE TEACHERS’ GUILS, 
74 GOWER STREET, W.C. 
REGISTR DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses 
I 


Registrar—W. Fricker, M.A., who attends daily (3 to 5 p.m. a 
present) except Thursdays. 


“NATURE” WANTED; Posted regularly 


offered —H. H. Rosyous 


JANUARY 


A GENERAL NATURAL HISTORY 


within one — f issue. Half price 


County Schox , Pwllheli, North Wal 


OPTICAL & SCIENTIFIC INSTRUMENTS 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, ptic: 
Benches, &c., &c. Instruments for special purposes constructed to Client 
»wn designs. Price List om application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bro».', 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Pr Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in "Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 


New Price List of Minerals, Rocks, po Stratigraphical Serits 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free 
CaTa.oGcuges GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &€, 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E-C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Minerals last received include :—Alab andite, Alex andri te, Anglesite 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, © »baltit¢ 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nas 
Petzite, Phz armac solite, Proustite, Stephanite, Sphene, Topaz, and Ut 
Collections, in boxes with divisions, as supplied to the Dep: artment « 
and Art:—2o Typical Rocks (about 3” x 4”), 20s.; 16 Types 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6@. Case of 12 Micro-slide 
of Rocks, ‘and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-G rains, R 
crystallized Sandstone, Pélé’ s Hair, and Coral Limestone, 135. 64. each set 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale 
British Birds, their Eggs and Nests, weekly parts, 6d. 
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a Oo TANLEY He 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 





Drawing, and Surveying Instruments 
of every description 

Of the Highest Quality and Finish, at most Moderate Prices. 

Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


~ TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarpenTER, Esq., Prof. Forpes, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
tan GUINNESS, Madame Ape.ina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4- inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 200 Lecture Sets, Science Subjects, 
Views, &c. "6d. ; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIAL IST, Brewster House, 82 Mortimer Road, Kingsland, N. 


Mathematical, 





To SCIENTISTS and LANTERNISTS, &e. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to 
use Oil, Limelight, Dissulving Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Kegister- 
ing, &c., &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.’ 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worthits weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHE S, Brewster House, 
Mortimer Road, Kingsland, North London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


NATURE 


| every kind.—Benzoline and Oil 


Over 1co fine Illus- | 


avoid, and how to | 


Helix | 


The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
nium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; pas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hc lothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


THE ZOOLOGIST. 
Edited by W. L. DISTANT. 


The FIFTY-FIFTH YEARLY VOLUME, of which the 
First Number appears on the 15th of January, 1897, will 
commence a 


NEW SERIES. 


THE ZOOLOGIST was founded in 1843, and is the recognised 
Monthly Journal devoted to Zoological subjects. 


PRICE ONE SHILLING. 


London: WEST, NEWMAN, & CO., 54 Hatton 


Garden. 


Lexxiti 


- WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 1s., 15. 64. Zinc relaxing 
Boxes, 9d., 18., 18. 6d., 2s. Store Boxes, 28. 6d. 45., 58.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 118. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6d. Botanical Cases, japanned double 
tin, 15. 6d., 25. gd., 35 ‘6d., 4s. 6d., 78. 6d. gg Paper, from 1s. 14. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 25., 2s. 6d. per pair. Cabinet Cork, 7 by - 1S., 18. 4a. per 
doz. Nested Willow- -chip Boxes, 4 doz. 84.—Our new Label List of British 
Micro- -lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
IS. 5 Brass Blowpipes, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, & c., Preserved and Mounted by First-class Workmen 


36 STRAND LONDON W.C. (Five doors from Charing Cross.) 





GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 


ae Geological Hammers. 
ae Cabinets. 
Meteorites. 


Catalogue of Minerals for selecting single Specimens, price ad. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


On the rst of every Month. Greatly Enlarged 


THE JOURNAL OF BOTANY. 





BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cryptogamic and other useful 
and interesting papers whi have accrued since the discontinuance of 
** Grevillea. 

Price 1s. 8¢. Subscription for One Year, payable in advance, 16s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 
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CAMBRIDGE UNIVERSITY PRESS. 


THE SCIENTIFIC PAPERS OF JOHN 
COUCH ADAMS, M.A., F.R.S., &c.; late Lowndean Professor of 
Astronomy and Geometry in the U niversity of Cambridge. Vol. I. 

Edited by WILLIAM GRYLLS ADAMS, M.A., Sc.D., F.R.S., &c 
With a Memoir by J. W. L. Gratsuer, Sc.D., F.R.S.. &e. Demy 
4to. 255. 


THE COLLECTED MATHEMATICAL 
PAPERS OF ARTHUR CAYLEY, Sc.D., F.R.S., late Sadleirian 
Professor of Pure Mathematics in the University "of Cambridge. 
Demy 4to. To be completed in Thirteen Volumes. Vol. X 255. 

[Vol XII. in the press. 


AN AUTOBIOGRAPHY OF GEORGE | 


BIDDELL AIRY, Astronomer Royal from 1836 to 1881. 
WILFRID AIRY, B.A., M.Inst.C.E. With Portrait. 


12s. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 


BIOLOGICAL SERIES. 


General Editor, A. E. SHIPLEY, M.A., Fellow and Tutor of Christ's 
College. 


Edited by 
Demy 8vo. 


A MANUAL AND DICTIONARY OF 


THE FLOWERING PLANTS AND FERNS. By J. C. WILLIs, 
M A., Director of the Royal Botanic Gardens, Ceylon, sometime Frank 
Smart Student, Gonville and Caius College, Cambridge. 
Two Vols. 10s. 6d. 


ELEMENTS OF BOTANY. 
DARWIN, M.A., F.R.S., Fellow of Christ's 
Reader in Botany in the University. 
with numerous Illustrations. 4s. 6d. 


PRACTICAL PHYSIOLOGY of PLANTS. 


By F. DARWIN, M.A., F.R.S., and E. H. ACTON, M.A., 
Fellow and Lecturer of St. John’s College, Cambridge. 
tions. Second Edition. Crown 8vo. 4s. 6d. 


London: C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


BY F. 


College, Cambridge, and 
Second Edition. Crown 8vo, 


late 
With Illustra- 





Recently Published, Crown 8vo, 2s. 





Crown 8vo. | 


PRACTICAL PROOFS OF CHEMICAL 


| LAWS. 
A Course of Experiments upon the Combining Proportions of 
the Chemical Elements. 
By VAUGHAN CORNISH, M.Sc., 
Associate of the Owens College, Manchester. 
London: LONGMANS, GREEN, AND CO. 


GROWING CHILDREN, AND DIS- 
ORDERS OF DEVELOPMENT. By T. W. NUNN, F.R.C.S. 
Consulting Surgeon to the Middlesex Hospital, &c. 

London: KEGAN PAUL, TRENCH, TRUBNER & CO. 
Price Two Shillings. 


PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 
Handsomely bound, with portrait and autograph. Price $2.50 American, 
10s. 6d. English. 
Professional, and Business Men all over the world FREE. 
A. LOISETTE, 237 Fifth Avenue, New York, or 200 Regent Street, London. 
Not sold elsewhere. 


Wn. & GEo. LAW. 


COFFEE—SUGAR—TEA. 
104 NEW OXFORD STREET, W.C. 





Prospectus with opinions of Educators, Scientific, | 
Address, | 


ALBERT EDWARD “JAMRACH | 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China Lacquer, Gongs, Shells, and other Curios. 


J.& A. CHURCHILL 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 


MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGW ICK, M.A., 
F.R.S., and W. F. R. WELDON, M.A., F.R. S. 


Contents of No. 156 (January), Frice tos. 


Changes in the Cell-organs of Drosera rotundifolia, produced 
by Feeding with Egg-albumin. By LiLy Huts, Physio- 
logical Laboratory, Oxford. (With 2 Plates.) 

Observations upon the Development and Succession of the 
Teeth in Perameles; together with a Contribution to the 
Discussion of the Homologies of the Teeth in Marsupial 
Animals. By J. T. WiLson, M.B., Professor of Anatomy, 
and J. P. Hitt, F.L.S., Demonstrator of Biology in the 
University of Sydney, New South Wales. (With 8 Plates ) 


HANDBOOK OF VOLUMETRIC ANA- 
LYSIS; or, the Quantitative Estimation of Chemical Substances 
by Measure, applied to Liquids, Solids, and Gases. Adapted to the 
requirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 
and for the Valuation of Substances used in Commerce, Agriculture, 
and the Arts. By FRANCIS SUTTON. Seventh Edition, with 
132 Engravings, 8vo, 18s. 6d. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor 
of Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d. 

BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised | 
JOHN MILLAR THOMSON, Professor of Chemistry, Kings 
College, London, and ARTHUR G. BLOXAM, Head of the 
Chemistry Department, The Goldsmiths’ Institute, New Cross, London 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACH- 


ING: or, Progressive Exercises in Practical Chemistry. Edited by 
ARTHUR G. BLOXAM, Head of the Chemistry Department, The 
Goldsmiths’ Institute, London. Sixth Edition, Revised and muct 
Enlarged, with 80 Woodcuts, Crown 8vo, 6s. 6d. 


Prof. FRANK CLOWES and Prof. J. B. COLEMAN'S 


ILLUSTRATED CHEMICAL HANDBOOKS 
For Colleges, Organised Science Schools, ard Schools generally. 
PRACTICAL CHEMISTRY and QUALITATIVE ANALYSIS, Sixth 


Edition. &s. 
6,9 of. CtowEs is sole Author of the above. 


QUANTITATIVE ANALYSIS. Third Edition. 9s. 
ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 


ANALYSIS. 3s. 6d. 
ELEMENTARY QUANTITATIVE ANALYSIS. 4s. 6¢. 
ELEMENTARY QUALITATIVE ANALYSIS. 2s. 6d. 


Fifty-third Annual Issue, 2090 pp., 8vo, 145. 
THE 


MEDICAL DIRECTORY FOR 


Including— 


1897, 


THE 
THE 
THE 


Lonpon Mepicat Directory, 

ProvinciAL Mepicat Direcrory, 

Mepicat Directory FoR WALES, 
Tue Mepicat Directory FOR SCOTLAND, 
Tue Mepicat Direcrory FoR IRELAND, 

The Medical Directory of Registered Practitioners Resident Abroad, 
The Medical Directory of the Naval, Military, and Indian Services 
Licentiates in Dental Surgery. 

Also Statistical and General Information of the Universities, Colleges. 
Schools, Hospitals, Dispensaries, Lunatic Asylums, Societies, Sanitary 
Medical Service, Public Services, &c., in the United Kingdom. 


London ; J. & A. CHURCHILL, 7 GREAT MARLBOROUGH St. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 












For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DiNegs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE 


IL. CASELLA, 
{SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C, 















Complete me fi RAY GUARANTEED X-RAY TUBES. 
Apparatus é — = 
from £10. ) Photography. , — 


INDUCTION COILS 


Our Coils are of 
ENGLISH MAKE, 
wound in sections, 
s; and covered in vul- 
~ canite. The work- 
mansbip is of a high 
quality, and they | New Pattern of BLACK Glass, except for a window of clear 
LENGTH OF SPARK. ~ well finished. glass, giving exceptionally fine results, 20/- each. 

2 wl Ordinary Pattern, 15/- each. 





FINEST RESULTS OBTAINED HAVE BEEN WITH THESE TUBEs, 


3 inches. inches. 6 inches. 
26 £ 


6s. 9 15s. £15 each, net. | ; Made to suit any length of Spark. 
oie be ee Screens, Coils, Stands, &c., always in Stock. 
If fitted with Electric Lamp and Switch for Screen work, as shown in 
Illustration, 158. each extra. Geto iiaheve, and otantass of Ben havens Sovtyione 
) ee as Generators for ca nterns ew 
Catalogue of “X” Ray Apparatus post free on application. Science Lanterns, Im roved Hand-feed Blectric Arc 








Lamp, and New Centering Tray. 


JAMES WOOLLEY, SONS & CO., LTD., MANCHESTER. A. & J. SMITH, Opticians, ABERDEEN. 


PF THE 
Z FREDK. JACKSON & Co. CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER LIMITED, CARLYLE ROAD, CAMBRIDGE, 


: Manufacturers of the Original Cambridge 
Goods Entrance: 10 Half-Moon Street, Rocking Microtome. 


LABORATORY : FURNISHERS, REDUCTION IN PRICE. 


| In consequence of the great success of the Cambridge Rocking 
eee: «eas | Microtome and an increasing demand, the Company are now in 


a position to supply the Instrument at the GREATLY REDUCED 
Of every Description. Price of £4 4s. Od. 


Fine Chemicals, Volumetric Solutions, | yricx’teseriectiy fat Sections nn MBSE TYPES 


Plain and Stoppered Bottles, 


rc 






= 





lllustrated Catalogue of Apparatus sent Post Free on 


Apparatus for estimation of sulphur in spent oxide. 











| AND EVERY LABORATORY REQUIREMENT. | receipt of 15. 6d. 
44s _—‘Mlustrated Catalogue of Apparatus, with Price List | Address all Communications: 
sh of Chemicals, free on application. , - ” 
= j Telegraphic Address—“‘ APPARATUS, MANCHESTER. | ** Instrument Company, Ltd., Cambridge 
== Telephone Number— 2038. —_—_——— —————————————— 
_ sneemenereiane THE ILLUSTRATED. 
CATALOGUE 









PHCGNIX FIRE OFFICE, | JCHORNTON- 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. NEW 
ESTABLISHED 1782. “ RAT . 
MODERATE RATES. ABSOLUTE SECURITY. CAM E 


FREE. 


ELECTRIC LIGHTING RULES SUPPLIED. The “ AMBER,” 
LIBERAL LOSS SETTLEMENTS. For HAND or STAND, Bip 
PROMPT PAYMENT OF CLAIMS. From £5 38, 6d. < F os 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD. P a ' 
‘ comms PAID OVER £20,000,000. THE THORNTON-PICKARD MANUFACTURING COMPANY, ALTRINCHAM. 
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" “OPTIMUS” . “MAGIC LANTERNS suv<o ror DRAWING ROOM *~> LECTURE HALL, 


Limelight may be adapted without alteration at an extra cost of 16s. 

E ach Magic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack 
and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. Pairs for dissolving arranged 
in one Box at same prices. Lever Dissolver, 8s, 9d. 











Superio Student's Lantern (to take Russian Iron Body, Brass Perforated Russian Iron | Mahogany Body, Brass 





Japanned Metal Body, | demonstrating tank) with ee \ eee Body, Brass Sliding Stage, and 3-draw Tele- 
30s. Brass Sliding Tubes, 40s, Tubes, 50s. \ scopic Tubes, 105s. 


_ PERKEN, SON & RAYMENT, vovsom viaouor,cc. LONDON.” 


— X-RAYS. 


X-RAY FOCUS TUBES. Guaranteed. Price 22s. 
INDUCTION COILS, at a few days notice. 


2-in. to 20-in. Sparks. Ownmake. Thick Platinum Contacts. Length of Spark guaranteed. 
Se a ee a ee lt 
Ditto, better make ... “ . wee 1010 0 


PATENT PUMP, and Adjuncts, ‘ eagle sroduting Crookes’ Vacuum, 


AS SUPPLIED BY US TO THE PROMINENT LABORATORIES. 


EA RVE W <a PEA EB, 
56 CHARING CROSS ROAD, LONDON, W.C. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 








THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. | 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE: S. NEwcoms, Mathematics ; R. S. WoopwARD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. LE Conte, Geology; W. M. Davis, 

Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 

S. H. ScuppEr, Entomology; N. L. Brirron, Botany ; HENRY F. Osporn, General Biology; H. P. Bowpircu, Physiology ; 
J. S. BiLLinGs, Hygiene ; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SuBSCRIPTIONS, TWENTY-ONE SHILLINGS, May BE sENT TO i 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. ' 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the » Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 








cts 2 Lat 

Half-Dearly (RD as alta dering > fa 6 Three Linesin Column ....... o 2 6 
ee ee : - : 5 °o 7 6 Por LimeaRer ... 0.25 sc seer oo 9 
To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column . 0 18 6 
eee 110 6 Quarter Page, or Half a Column ... 115 0 
MO gx ae so ee ew o15 6 Half a Page, ora Column ..... . 3 5 0 
a a ee o 8 o ee 66a 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 
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Ready on Friday. Demy 8vo. 2ls. net. 
MISS MARY H. KINGSLEY’S 


RAVELS IN WEST 
AFRICA. 


(CONGO FRANCAIS, CORISCO AND CAMEROONS.) 


With 16 Full-page and numerous Text Illustrations. 





CONTENTS. 

InrropucTtion—Liverpool to Sierra Leone—The Gold Coast—Fernando Po and 
the Bubis—Lagos Bar—Voyage Down Coast—Libreville and Glass—The Ogowé 
—Talagouga—The Rapids of the Ogowé—Lembarene—From Kangwe to Lake 
Ncovi—~ From Neovi to Esoon—From Esoon to Agonjo—Bush Trade and Fan 
Customs—Down the Rembwé—Congo Francais—The Log of the La/ayette— 
From Corisco to Gaboon—Fetish—Fetish (contzxued)—Fetish (continued )—Fetish 
(continued \—Fetish (concluded)—The Great Peak of Cameroons—The Great Peak 
of Cameroons (coxfinued)—The Great Peak of Cameroons (continued)—The Great 
Peak of Cameroons (coucluded)—The Islands in the Bay of Amboises. 
APPENDIX. 

1. Trade and Labour in West Africa. 

2. Disease in West Africa. 
Dr. A. Giinther on Reptiles and Fishes. 


se 


Orthoptera, Hymenoptera, and Hemiptera. 


ao 


The Invention of the Cloth Loom. 


uri 


INDEX. 


JOURNAL OF THE RIGHT HON. SIR JOSEPH BANKS, Bart., 


K.B., P.R.S., during Captain Cook’s First Voyage in H.M.S. Eudeavour, in 1768-71, to Terra del Fuego, Otahite, New 
Zealand, Australia, the Dutch East Indies, &c. Edited by Sir JOSEPH D. HOOKER, F.R.S. With Portraits and 
Charts. 8vo. 175. net. 
NA TURE.—* This journal, which now sees the light after varying vicissitudes, will take fitting place on our bookshelves by 
the side of Darwin’s ‘‘ Voyage of the Beag/e” and Moseley’s ‘‘ Challenger Notes,” as one of the classics of scientific travel. . . . 
As a narrative the journal is full of charm. It comes before us, old as it is, with all the freshness of first impression. 
7/MES.—* Probably many will be grateful to Sir Joseph Hooker for affording them an excuse to re-read the story in the rich 
and interesting pages of Sir Joseph Banks’ journal.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 


This is a Vacuum Tube of new form which embraces the following special features :— 

The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary 
Focus Tube. 

Deep structures of the body can be radiographed with the utmost facility by its means. The 
magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtz ained with a ‘-Penetrator ” 
Tube. Prints may be seen at W. W. and Sons’ Showrooms. 

The Anode is so constructed that by warming the Tube the Vacuum can always be c: ontrolled. 

The Electrodes are widely apart, so preventing the possibility of sparking outside the Tube. 

The Terminals are very strongly made, and cannot ¢ asily be damaged. 

The Tube is made in the very best manner, and has yielded in our hands much superior results 
with the Fluorescent be reen and radiographically with deep structures, than any other Tube. 

Price 35/- (post free, 36/-). Special large size for 8-in. and ro-in. Spark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘* Penetrator” Tube will be given at all times to Customers. 
OPINIONS 

Witson Nosie, Esq.—‘‘ With a 4-inch Spark I can get results superior to other tubes taking 10-inch. The tube is excellent.” 

Dr. Gerard SmirH.— “s find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the de . 5° is decidedly superior. 

V. E. Jounson, Esg., M.A.—‘“‘ It is the most brilliant tube that I have yet tested.’ 

Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Z£séablished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest ae ards at the World's Fair, Chicago, 1893 ; Two Gold Medals 
Paris Universal E xhibition, 1889, &c. 


CROSSLEYV’S OIL ENGINES. 


PORTABLE OIL ENCINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 








Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. = ae = —— 


CROSSLEY BROS., LTD, OPENSHA\ MANCHESTER. 


‘DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 














Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


— 
70 YEARS REPUTATION 39 RUE DE TREVISE 39 











LATEST AWARDS— PARIS. 
Geneva, 1896 (Hors Concours) Highest Honours ; 
Frankfort o/M, 1896 (Gold Medal) Highest Honours Catalogue in Fnglish, Post Free, 24d. Large 
Chicago, 1893 (Medaland Diploma) Highest Honours -atalogue ‘n French, 120 pp., Post Free, 1s 





EVERY TRAVELLER SHOULD CARRY THE > 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ios see ous from £5 to &7 Ts. 


This famous Instrument has /Avee circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, Xc. 


SPLENDID TESTIMONIALS. 


manzer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E E.C. 





Printed by RicHarp Cay & Sons, LimirTeEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of I anit ond published hed by MacMILLA MACMILLAN &C 
AMITED, at 29 Bedford Street, Londen, W.C., and Tue Macmittan Company. 66 Fifth Avenue, New York.—Tuurspay. January 14, 1£97- 


























A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 


Of Nalure trusts the mind which builds for aye.” —Woxvsworri. 
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The principal difficulty in 


X-Ray photography _ has ’ 

been to judge the length of D A RSON VAL GA L VA NOME TER 
i ter i ony oy X-Ray Delivered Free anywhere in U.S.A. for #32 C.0.D. 
Current Meter. The arrange- 
ment answers the purpose 
admirably. The same con- 
ditions can, if desired, be re- 
produced from day to day, 
and the voltage being con- 
stant, the number of amperes, 
on which the rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the greatest 


NEWTONIAN X-RAY CURRENT METER. NALDER BROS. & CO., conoon. 


Write for 
CATALOGUES. 


D'ARSONVAL 
CALVANOMETER 


(As illustrated). 


VERY PORTABLE 






nicety by the tension screw SENSITIVE 
of the coil. aa 
IN STOCK. 


“X” Ray Current Meter, comprising Ammeter and Volt- 
meter suitable for use with Induction Coils, £5 5s. 


SOLE MAKERS: 
NEWB TON & CO. 
3 FLEET STREET, LONDON. 
List of Apps-Newton Induction Coils and X-Ray Apparatus Post Free 
on application. 


X-RAY COMPLETE SETS. / NEGRETTI & ZAMBRA’S THERMOMETERS, 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


£5 00 
NO AGENTS 
IN 
U.S.A, 





PRICE 21/- and upwards. 
Accurate Thermometers for al! Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 


SeT A. Including 3-inch Coil, our ine make, Batteries, Focus 
Tube, Tube Holder, Barium-Platino-Cyanide Screen, 
7m. X 5 In, ° ene eee ° oe . eee 

S&T B. Including 6-inch Coil, Batteries, Larger Focus Tube, se e¢ 
Tube Holder, Barium-Platino-C yanide Screen, 9} in. x 7in. £23 10 O 

BARIUM-PLATINO-CYANIDE SCREENS. 

EXCELI ENT FLUORESCENCE, in neat Frames with Handles. 
7M. X 5 1in., 218.3 of in. X 7 in., 325. 6d. ; 11} in. of in., 555. 
JOHN J. GRIFFIN & SONS, LP 
22 GARRICK STREET, LONDON, W.C. 





45 Cornhill, and 122 Regent Street, London. 








Photographic Studios : Crystal Palace. 








XC 


CENTRAL WELSH BOARD 
FOR 


INTERMEDIATE EDUCATION. 


The Executive Committee of the Board are prepared to 


receive Applications for the post of CHIEF INSPECTOR. 
Commencing Salary, £600 per Annum, exclusive of Travelling 


Expenses. 


Applications must be received on or before the 9th day of 
February next by the undersigned, from whom full particulars, 


with copies of the Scheme, may be obtained. 


A. C. HUMPHREYS-OWEN (Chairman), 


Glansevern, 
Berriew, 
Montgomeryshire. 
January 9, 1897. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 


Prof. DEWAR, M.A., LL.D., F.R. 


SUPERINTENDENT LABORATORY : 
Dr. ALEXANDER M.A., D.Sc. 


Ihis Laboratory, which has been founded by Dr. Ludwig Mond, F.R 
as a Memorial of Davy and Faraday, “for the purpose of promoting 
riginal research in Pure and Physical Chemistry,” is now open. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
to Gas, Electricity and Water, as far as available, and, at the dis 
cretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and may be 
authorised. 

All persons desiring to be 


S. 
OF THE 
SCOTT, 


ey 


charge, 
chemicals 


as 


admitted as workers, must send evidence of 
: } 
| 


scientific training, qualification, and previous experience in origina 
research, along with a statement of the nature of the investigation they 
propose to undertake. Further information, together with forms of appli- 
cation, can be had from the Assistant SECRETARY, Royal Institution, 


KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 
Director CROOKSHANK. 

Newman, M.D., D.P.H. 
EVENING CLASS. 

An Evening Class of Lectures and Practical Laboratory Instruction for 
Vedical Practitioners, Veterinary S nalysts, &c., i 
Monday Evenings, at 7 p.m. (Fee, £3 3s.). 

Early application to Dk. NEwMan for admission is desirable. 


Professor 


Demonstrator—G 


Surgeons, is held on 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HUUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 
PrincipaL—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instrucror—C, CAPITO, M.I.E.E., M.1I.M E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 


istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


ROAD, 


NATURE 
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CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


DRAUGHTSMAN in the Hydrographical Department of the Admiralty 
(17-25), "February 17, Expertness in Hydrographical Chart Drawing 
essential. 

The date specified is the latest at which applications can be received, 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 





CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 

JUNIOR ASSISTANT in the Art Branch of the South Kensington 
Museum (18-25), January 28. The date specified is the latest at which 
Applications can be received. They must be made on Forms to be 
obtained, with particulars, from the Secretary, Civil Service Commission, 
London, S.W 





THE TWENTY-FOURTH ANNUAL 
DINNER of the Old Students of the Royal School of Mines will be 
held at 7 o'clock on TUESDAY, JANUARY 26, 1897, at the Criterion 
Restaurant. The Chair will be taken by T. K. Rost, Esq., D.Se., 
Assoc.R.S.M., of the Royal Mint. Tickets, 7s. h, may be 
obtained from the Hon. Secretary, G. Graves, 5 Robert Street, 


Adelphi, W.C. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses 
Registrar-—-W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 


GROWING CHILDREN, AND DIS- 
ORDERS OF DEVELOPMENT. By T. W. NUNN, F-.R.C.S. 
Consulting Surgeon to the Middlesex Hospital, &c. 

KEGAN PAUL, TRENCH, TRUBNER & CO. 


Price Two Shill. 


6d. ear 


H 


London : 


ings. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China Lacquer, Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optica 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


AU. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— ; 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nerets, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 
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"Bale le by Auction. 


! 


MONDAY NEXT. 


A GENERAL COLLEC TION ~. _NATURAL HISTORY 
SPECIME 


MR. J. C. STEVENS will Sell the above by | 
Auction at his Great Rooms, 38 King Street, Covent Garden, on | 
MONDAY, JANUARY 25, at Half-past Twelve precisely. } 

On view Saturday prior, 12 to 4, and | Morning of Sale, and Catalog zues had. 


INSTRUCTION IN" 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for ae zinners, as well as for Advanced Students, in Physiology 
and Technolegy of Fermentz ations — Bic logical Analysis of Yeast. . 
Manuals : iy. Chr. Hansen: “ Prac ti¢ al Studies in Fermentation. 
London (Spon), 18096 To Jorge nsen : ‘* Micro-organisms and Fermer 

tation.” London(F. W. Lyon), 1893 
Sg ier Partie ulars on Applic: Uti¢ Qn ‘to the Director, ALFRED JORGENSEN, 
e Laboratory, Sager zen, - 


- WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 25s. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 
Boxes, 9d., 15., 18. 6d., 2s. Store Boxes, 2s. 6d., 45., 55.,6s. Setting Boards, 
flat or oval, from 5d. to 1s. 8d. Setting Houses, gs. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6@. Botanical Cases, japanned double 
tin, 15. 6d., 25. od., 35. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 14 
to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 1s., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8a¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa- Digger in leather shez ath, 1s. od. Taxidermists’ Companion, contain- 
ing most necessz ary implements for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS' EGGS 


Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND LONDON W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, od. each. Echinus (large), 10s. doz. 
Astacus, gd. each. Cucumaria (large), 1s. 4a. each. 
Anodon, gd. each. Apus, ts. each 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Noctiluca, 1s. 3. per tube. See pio, rs. to 1s. 6d. each. 
Grantia, 1s. 3¢. per tube. Scolopendra, 1s. 6d. each. 
Sycon, 1s. 3¢. per tube. Aply sia, . to 10d. each. 
adesekie 1s. 3d. per tube. Haliotis, 8d. each. 
Aurelia, rod. each. Loligo media, 1od. each. 
Coryne, 1s. per tube. Mya, rod. each. 
Obelia, 1s. per tube. Fediceliins 1s. per tube 
Ascaris (large), 8¢. each. Salpa, 1s. 6d. per tube. 
Cerebratulus, 1s. 6d. each. Ascidia, 8d. each. 
Nereis, 6d. each. Raia, 15. to 2s. 6d. each. 
Arenicola, 6d. each. Lacerta, 10d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BioLOcICAL STATION, JERSEY. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in | 
small but vividly attractive specimens ; Native Arsenic Crystals | 
from Japan; Senarmontite from Algeria, Xc. 
Spectal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 











‘GUARANTEED 


, from £10. 


NATURE XCi 


X-RAY TUBES. 





FINEST RESULTS OBTAINED HAVE BEEN WITH THESE TUBES, 


New Pattern of BLACK Glass, except for a window of clear 
glass, giving exceptionally fine results, 20/- each. 
Ordinary Pattern, 15/- each. 

Made to suit any length of Spark. 

Sereens, Coils, Stands, &c., always in Stock. 

Sole Makers and Patentees of Bon Accord Acetylene 
Gas Generators for Optical Lanterns, New Patent 
Science Lanterns, Improved Hand-feed Electric Arc 
Lamp, and New Centering Tray. 


A. & J. SMITH, Opticians, ABERDEEN. 
“XX” RAY 
Photography. 


INDUCTION COILS 


Our Coils are of 
ENGLISH MAKE, 
wound in sections, 
and covered in vul- 
canite. The work- 
manship is of a high 
quality, and they 
are well finished. 


Complete 
Apparatus 











LENGTH OF SPARK. 
3 inches. 4 inches. 6 inches. 
£6 6s. £9 15s. £15 each, net. 
If fitted with Electric Lamp and Switch for Screen work, as shown in 
Illustration, 158. each extra. 


Catalogue of “X” " Ray Apparatus post free on application. 


JAMES WOOLLEY, SONS & CO., LTD., MANCHESTER. 


NEW CAMERA 


The ‘‘ AMBER,” 
FOR HAND OR STAND, 
From £5 3s. 6d. 


illustrated Catalogue 
Free . 


THORNTON-PICKARD, 
ALTRINCHAM. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarrenTeR, Esq., Prof. Fornes, &c. 
Miniature Triple Lantern constructed for B. J. MarpeNn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grart- 
TAN GuINNess, Madame ApELINA Patti, &c., &c. Patent P ampher gos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidox ope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gre avings, 6d.; Postage, 3¢@. List of 300 Lecture Sets, Science Subjects, 

fiews, &c. 6d. ; Postage, 2¢.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES. MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 
Handsomely bound, » ith portra't and autogrs uph_=——~ Price $2.50 Ame rican, 
10s. 6d. English. Prospectus with opinions of Educators, Scientific, 
Professional, and Business Men all over the world FREE. Address, 
A. LOISET TE, 237 Fifth Avenue, New York, or 200 Regent Street, London. 

i Not sold elsewhere. 
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FLETCHER, RUSSELL & CO., Ltd. 


ARE NOW IN A POSITION TO OFFER 


ABSOLUTELY PERFECT 


GAS MUFFLE FURNACES 


(REQUIRING NO AIR BLAST). 


For Silver Assaying, Hardening Steel Dies, Cutters, &c. Photo Enamel Work. China Colour Testing 


for Pottery Work, Enamelling on Gold, Silver, Copper, Iron, &c. Annealing Steel and other Metals. 


We offer these 
Furnaces, not only 
as good and re- 
liable, they are as 
absolutely certain 
as a chemical 
balance, without any 
defect, and yet strong 
enough for hard use 
in ordinary work- 
shops, where good 
work and reliable re- 
sults are necessary, 
in the hands of 
skilled workmen. 

They are designed 
to give the best 
results at the lowest 
ordinary day pressure 


of Gas =9/10. 

























~ 
= 


& Ce ze 
WARRINGTON 


ESTER & LONDON: 





MANCH 
) 





SEVEN SIZES 
MADE. 


These Furnaces 
entirely do away with 
two most serious de- 
fects, which have 
existed in all Muffles 
up to the present 
Z.é., variations in 
temperature, causing 
irregularity in hard- 
ening costly _ steel 
cutters, dies, and 


twist drills, and vari 


ations in cupel drafts 


in silver assays. 


FLETCHER, RUSSELL & CO., Ltd., 


Makers of Special! Gas Heated Furnaces for experimental and precise work of every class 
for exact results, Forges, Rivet Furnaces, Brazing Blowpipes for Coal, or Dowson Gas, up 
to any power required, Reverberatory Furnaces, Coal Testing Retorts, and all classes of 


trade and experimental work for exact results. 


WARRINGTON, MANCHESTER, & LONDON. 
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Pressure of the Wind could be quickly ascertained. 
ments, has met by his PATENT PRESSURE PORTABLE 


tube in proportion to its strength. 
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INES: PATENT PRESSURE PORTABLE ANEMOMETER. 





"ONES S PATENT PRESSURE § " PORTABLE € ANEMOMETER 
SELLA. LONDON 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 


This want Mr. W. 
ANEMOMETER. 


D1NEs, who is well known for his anemometrical experi- 


The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


iL.. 
SCIENTIFIC 


THE BEGINNERS’ TEXT BOOKS OF 
SCIENCE. 


GENERAL EpIToR—G. STALLARD, M.A., 
MECHANICS TREATED  EXPERI- 


MENTALLY. Embracing Static 
L. CUMMING, M.A., i 
Illustrations. 


s, Dynamics, and Hydrostatics. By 
Assistant Master at Rugby School. With 


3s. net. 
LIGHT. By H. P. Hicuron, M. A., Assistant 
Master at Rugby School. With Illustrations. 3 
NAKED-EYE BOTANY. With. oe 


7 ad Floral Problems. By F. E. KITCHENER, M.A., formerly 
1 Master of Newcastle High School, Staffordshire. 2s. 6@. net. 


GEOLOGY. By C. L. Barnes, F.C.S. With 


Iilustrations. 2s. 6d. net. 
Other Volumes in preparation. 


‘rown 8vo. With Diagrams. 


ELEMENTARY NON - METALLIC 
CHEMISTRY. By S. R. TROTMAN, Science Master in the High 
School, Nottingham. This book consists of a complete School course 
of Inorganic Chemistry, and contains the matter necessary for the 
examinations in Chemistry at the Junior Cambridge Locals, South 
Kensington, and London Matriculation Examinations 

[ Just published. 
Crown 8vo. With Illustrations. 2s. 6d. 


LESSONS ON AIR. For Junior Forms. By 


A. E. HAWKINS, B.Sc., Senior Physical Science Master+at the 
onan Siow 1, Bedford. 
»wn 8vo. With numerous Diagrams. 


PRACTICAL. LESSONS AND EXER- 


CISES IN HEAT. For use in Schools and University Classes. By 
A. D. HALL, _M.A., F.C.S., Principal of the South Eastern Agri- 
ltural Colle 
bh C - ape sr Edition. Royal gto. res. 6d. net. 
Illustrated by 55 Plates, and numerous Explanatory Engr: vit gs. May 
al had in Sets. Mounted and Varnis he d, Lette apron bi ound separately, 


MACHINE- DRAWING “AND DESIGN. 


Students. A Complete Course rH 5 me Pr 
al Dr: awing, with Exercises on the Apelk ation Prine 

ne and Machine Design. By WILLI AM "RIP P E 
Mant .E., Professor of Engineering in the Firth College, Sheffi id, 
and Principal of the Sheffield Technical School. 

London: RIVINGTON, PERCIVAL, AND CO., 34 King 


Covent Garden. 


UE not ering 


Me lanic 


Street, 


Just Published, Price 1s. ; per Post, 1s. 44d. 


THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1897. 


London: MACMILLAN & CO., Ltd. 
Manchester : J. E. CORNISH. 
NOTE ON THE WORM ASSOCIATED 
WITH LOPHOHELIA PROLIFERA. 
By FLORENCE BUCHANAN. 


Being the Scientific Proceedings of the Royal Dublin Society. 
Vol. VIII. New Series. Part 5. No. 53- Price 6d. 
London: WILLIAMS & NORGATE, 

Covent Garden, W.C. 


CASELLA, 
INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, 


£3 10 0 


LONDON, E.C, 





14 Henrietta Street, 


Just out. Price £2 net. 
DIAGRAMS ILLUSTRATIVE OF PLANT-PHYSIOLOGY. 


PLANCHES 
DE 
PHYSIOLOGIE VEGETALE 


L. ERRERA, 
Docteur en. Sciences; Professeur & |’'Université de Bruxelles; 
correspondant de l'Académie royale de Belgique ; 
ET 

E. LAURENT, , 
Docteur en Sciences; Professeur A’ l'Institut agricole de I'Etat & Gembloux. 

15 Plates, 34 X 28 inches, printed in colours, with a 4to Vol. of 
Descriptive Text in French, and ExpLaNaTrions oF THE PLATES IN 

ENGuisu, French, and German. 

Full lilustrated Prospectus Post Free on application. 
WILLIAMS AND NORGATE, 14 Henrietta Street, Covent Garden, 
London ; 20 South Frederick Street, Edinburgh ; and 7 Broad 
Street, Oxford 
THE 
CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 
REDUCTION IN PRICE. 

In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to ape the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have = introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Membre 


lllustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all Communications: 


‘‘Instrument Company, Ltd., Cambridge.”’ 


PHCENIX FIRE OFFICE 
5 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS. S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Wn. & GEo. LAW. 


COFFEE—SUGAR—TEA. 


104 NEW OXFORD STREET, W.C. 
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F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
TURAL ‘HISTORY AGENCY, | 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects | 
of Scientific Interest. 


The Minerals last received include :—Alabandite, Alexandrite, Anglesite 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, oomaien 
Petzite, Pharmaco lite, Proustite, Steph: anite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, : as supplied to the Department of Science 
and Art:—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, 10s. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides | 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- | 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6¢. each set. | 
Practical Demonstrations given in Mineralogy and Paleontology. On+Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 

Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
A raphy Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 

Geological Hammers. 

Cabinets. 

Meteorites. 

Catalo ygue of Minerals for selecting single Specimens, price 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 
THE MOST NUTRITIOUS COCOA. 


EPPS’S |. 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion | 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ZOOLOGIST. 
Edited by W. L. DISTANT. 


” 





The FIFTY-FIFTH YEARLY VOLUME, of which the 
First Number appears on the 15th of January, 13897, will 
commence a 
NEW SERIES. 

THE ZOOLOGIST was founded in 1843, and is the recognised 


Monthly Journal devoted to Zoological subjects. 
PRICE ONE SHILLING. 


WEST, NEWMAN, & CO., 54 Hatton Garden. 


London : 


On the tst of € M I 


THE JOURNAL OF BOTANY. 


BRITISH AND FOREIGN 













Edited by James Brirren, F.L.S., British Museu 
Contents :—Ori Articles by leading I sts _ xtracts, a 
Notices of Books : emoirs.—Articles in Journals.—Botanical News. 
Proceedi Socie 
T urgement h vy ¢ g d i] 
and resting papers which ha a i th t : 
“Gre lea. 


8@. Subscription for One Year, payable in advance, 16s. 


WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


Price rs. 


London : 


matters of interest pertaining 


- eS 


a STANLEY A\< 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


39 RUE DE TREVISE 33, 
PARIS. 








Catalogue in Fnglish, Post Free, ahd. Large 
atalogue in French. 120 pp., Post Free, 1s 


To SCIENTISTS and LANTERN ISTS, &e. 


THE ART OF PROJECTION, AND COM PLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus 
trations, with Priceless Wrinkles in all Branches of Optical Projecti 
Never before published. How to choose, what to avoid, and howt 
use Oil, Limelight, Dissulving Electric, Opaqi 1e, Microscopic, and 
Polarising Lanterns, Slide Making and Paintings Eni: arging, Kegister- 
ing, &c.. &e. Prof. MALDEN says :—‘‘A thoroughly practical we 
and should be studied by the experienced operator and amateur a 
A complete vade mecum of Optical Lantern Manipulations. Pri 
bound in Cloth, 3s. 6¢.; Postage, s@. Worth its weight in ald. Sené 
for Opinions of the Sc ientific Press to Mr. HUGHE S, Brewster House 
Mortimer Road, Kingsland, North London. 


THE ENTOMOLOGISTS’ 
MAGAZINE. 














MONTHLY 


Price Sixpence, Monthly. 
¥ dited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W- DovuGLas 
. W. Fow ter, M.A., F.LLS., R. _— ACHLAN, F.R.S., E. SAUNDE 
Lorp WALSING ig M. LL.D., F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 


n all subjects connected with Entomology, and especially on the Insects 0! 
the British Isles. 


Subscription 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors) 
1 Paternoster Row. 


Six Shillings per Annum, post free. 


THE ENTOMOLOGIST: 
OF GENERAL ENTOMOLOG! 


F.E.S., 


AN ILLUSTRATED 
Edited by RicHarp Sourn, 


With the 


JOURNAL 


Assistance of 


Ropert ADKIN, F.E.S. Martin Jacosy, F.E.S. . 

<. R. Bittups, F.E. J. H. Lasce, B.A., F.L.S., F-ES 
Lucas Distant, Y. E.S., &c. Dr. D. Suarp, F.R.S., F.E.S5.& 

+ sh A. Fircn, F.L.S., F.E.S. | G. H. Verratt, F.E.S. 

F. W. Fronawk, F.E.S. W. Warren, M.A., F.E.S 


W. F. Kixey, F.E.S. 

by the late Edward Newman in 1840, this Journal 
the p pul ar organ of British Entomologists since 1864. _ cot 
chiefly with the home fauna, but there are frequent artic lesand notes 
to the Entomology of various parts of the # 


Four nde dt 





Published on the first of each month. Price 6d. Subscription, 65- P* 
annum post free to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 
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Now Ready. Demy 8vo. 2ls. net. 





MISS MARY H. KINGSLEY’S 


TRAVELS IN WEST 
AFRICA. 


(CONGO FRANCAIS, CORISCO AND CAMEROONS.) 


With 16 Full-page and numerous Text Illustrations. 


CONTENTS. 

[InrropucTiIon—Liverpool to Sierra Leone—The Gold Coast—Fernando Po and 
the Bubis—Lagos Bar—Voyage Down Coast—Libreville and Glass—The Ogowé 
—Talagouga—The Rapids of the Ogowé—Lembarene—From Kangwe to Lake 
Necovi— From Neovi to Esoon—From Esoon to Agonjo—Bush Trade and Fan 
Customs—Down the Rembwé—Congo Francais—The Log of the La/fayette— 
From Corisco to Gaboon—Fetish—Fetish (contznued)—Fetish (continued )—Fetish 
(continued )—Fetish (concluded)—The Great Peak of Cameroons—The Great Peak 
of Cameroons (confinued)—The Great Peak of Cameroons (continued)—The Great 
Peak of Cameroons (concluded)—The Islands in the Bay of Amboises. 


APPENDIX. 

1. Trade and Labour in West Africa. 
Disease in West Africa. 
Dr. A. Giinther on Reptiles and Fishes. 


to 


¢ 
~> 


4. Orthoptera, Hymenoptera, and Hemiptera. 
5. The Invention of the Cloth Loom. 


INDEX. 


DAILY CHRONICLE.—*‘ There is something so quaint about Miss Kingsley’s diction, so irresistibly comical is her way 
of looking at things, so kind and gentle and womanly is she through it all, that the big volume before us can scarcely fail to 
please anybody, while it will be the book of travel of the season for nearly everybody.” 

PALL MALL GAZETTE.—* One of the brightest, cleverest, and most entertaining books of travel that has appeared 
for a very long time.” 

DAILY NEWS.—‘‘ No work on West African life, custom, religion, manners, character, and avocations, and natural 


Scenery, is so full of various information as Miss Kingsley’s, or better written.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices nee ae asin from £5 to &7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, &c. 


SPLENDID TESTIMONIALS. 


maser: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EQ, 





" OPTIMUS ” MAGIC LANTERNS <> ror DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each M:z agic Lantern is efficient for exhibitions. The Lens gives crisp definition, being a supe rior Achromatic Phvutographic Combination with rack 
and pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is « omposed of two plano-convex lens 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in box. /a/rs for dissolving arranged 


in one Box at same prices. Lever Vissolver, 8s. 9A 


. 





Superior Student's Lantern ‘to take Russian Iron Body, Brass Perforated Russian Iron Mahogany Body, Brass 
Japanned Metal Body, demonstrating tank) with Sliding Tubes, Body, Brass Sliding Stage, and 3-draw Tele 
30s, Brass Sliding Tubes, 40s. | 45s. Tubes, 50s. scopic Tubes, 105s. 


PERKEN, SON & RAYMENT, socom’ visoucrcc LONDON. 
SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 











MICHAEL FARADAY. BARON -ADOLF ERIK NOR- WILLIAM SPOTTISWOODE. 
THOMAS HENRY HUXLEY. ial DENSKJOLD ARTHUR CAYLEY. 

ARLES WIN. SRMANN L. F. HELMHOLTZ. | 8 C. W. SIEMENS. 
caus avahens = SIR JOSEPH DALTON HOOKER.| JOHN COUCH ADAMS. 
. aechcigggill a aging Packt east a WILLIAM HARVEY. | JAMES JOSEPH SYLVESTER. 
SIR GEORGE GABRIEL STOKES. SIR GEORGE B. AIRY. DMITRI IVANOWITSH MEN- 
SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. DELEEF. 
SIR CHARLES WHEATSTONE. JEAN BAPTISTE ANDRE DUMAS.|} LOUIS PASTEUR. 
SIR WYVILLE THOMSON. SIR RICHARD OWEN. 
ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. SIR ARCHIBALD GEIKIE. 
LORD KELVIN. JAMES PRESCOTT JOULE. | SIR JOSEPH LISTER. 


N.B.—The Portraits of Sir A. Geikie and Sir J. Lister belong to a New Series, and 
are Photogravures. 
Proof impressions of these, printed on India paper, may bs had from the Publishers, price 5s. each ; or the Set o 
29 Portraits in a Handsome Portfolio for £7 10s. , carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE zs “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
Yearly a Zn 
Half. Sonate C0 piel ug ras ae Z Z r4 Three Linesin Column .......0 2 6 
6 is -. 0 7 6 Per Line after .. . =. 2 

To ALL PLACES iets a One Eighth Page, or Quarter Column o1 6 
ar oo) Ane a Quarter Page, or Half a Column 115 0 
Half-yearly ..... oe ae "5 6 Half a Page, oraColumn ......3 5 9 
Quarterly . . o o Whole Page 660 


Cheques ond Money toes payable Q MACMILLAN & CO., L imited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 


Pinel by Ricnarp C1 AY & Sons, LimiTeD, at 7 and 8 Bread Street Hill, Queen Victoria Street, inthe City of London, and pub lished by Max MILLAN & Co. 
Limirep, at 29 Bedford Street, London, W.C., and THE MacmILian Company, 66 Fifth Avenue, New York.—THurspay, January . 
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A WEEKLY 
** To the solid 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


ground 


Of Nature trusts the mind which builds for aye.”—WorpvswortH. 








No. 1422, VOL. 55 


THURSDAY, JANUARY 28, 1897. 
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NEWTONIAN X-RAY CURRENT METER. 


‘. ~ principal difficulty in 
- Ray photography has 
a to judge the length of 
exposure. This can easily be 
done by using an X-Ray 
Current Meter. The arrange- 
ment answers the purpose 
admirably. The same con- 
ditions can, if desired, be re- 
produced from day to day, 
and the voltage being con- 
stant, the number of amperes, 
on which the rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the greatest | 
nicety by the tension screw 
of the coil. 


“X” Ray Current Meter, comprising Ammeter and Volt- 
meter suitable for use with Induction Coils, £5 5s. 


SOLE MAKERS: 
NEWGB$TFTON & CO. 
3 FLEET STREET, LONDON. 


List of Apps-Newton Induction Coils and X-Ray Apparatus Post Free 
on application, — 





No Scientific Man 
should 
be without a 


FRENA 


CAMERA. 


Full particulars 
free 
on application. 


Rai, BECK, Ltd., 68 Cornhill, London, £.¢. | 

















ASTRONOMICAL TELESCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body 
one Terrestrial and two Celestial Eyepieces, in Case « omple te. Guaranteed 
to be capable of dividing Double Stars and sh owing Saturn's Ring and 


Jupiter's Belts, 
Price £6 10s. Od. 
Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS. 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards, 
Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD- 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


SRANCHES— 





45 Cornhill, and 122 Regent Street, London. 


Photographic Studios : Crystal Palace. 
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KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 
Director—Professor CRooKSHANK. 

Demonstrator—G. Newman, M.D., D.P.H. 

EVENING CLASS. 

An Evening Class of Lectures and Practical Laboratory Instruction for 
Medical Practitioners, Veterinary Surgeons, Analysts, &c., is held on 

Monday Evenings, at 7 p.m. (Fee, £3 3s.). 

Early application to Dk. NEwMAN for admission is desirable. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, 
Principal—MISS EMILY PENROSE. 
LENT TERM SESSION 
The Half-Term will begin on MONDAY, FEBRUARY 22. 
LUCY J. RUSSELL, Honorary Secretary. 


CIViL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 

DRAUGHTSMAN in the Hydrographical Department of the Admiralty 
417-25), -February 17. Expertness in Hydrographical Chart Drawing 
essential. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
SECRETARY, Civil Service Commission, London, S.W. 


Ww. 


1856-97. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses 


Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 

Sp s, Sp copes, Goni s, Cathetometers, 

Benches, &c., &c. Instruments for special purposes constructed to Clients 

own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 








ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China Lacquer, Gongs, Shells, and other Curios. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarpEenTER, Esq., Prof. Fores, &c. 
Miniature Triple Lantern constructed for B. J. MaLpEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
TAN GuINN*ss, Madame ApDELINA Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 67.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6:.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over tco fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissulving Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c. &c. Prof. MALDEN says :—‘‘ A thoroughly practical work 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d. ; Postage, s¢. Worthits weight in gold. Send 


for ¢ ‘pinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 





WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 


_ Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 25., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 15. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, as. 6d., 45., 58-,6s. Setting Boards 

flat or oval, from sd. to 1s. 8d. Setting Houses, 9s 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45-, 58 , 78. 6d. Botanical Cases, japanned double 
tin, rs. 6d., 25. 9d., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from ts. 14. 
to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, rs., rs. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 34., 
1s.; Brass Blowpipes, 4¢., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
36 STRAND LONDON. W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 


| Baryta Crystals in many Colours—White, Brown, Blue, and 


| brilliant Crystals ; 


Optical | 





Golden-brown, with phantom enclosures; Specular [ron in 
Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Spee tal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLE R, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Minerals last received include :—Alabandite, Alexandrite, Anglesite 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art :—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms., Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On:Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox. Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisio, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salfs 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 





THE DIRECTOR. 
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GEOLOGY ‘AND - PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 

acne a gd Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections 

List of Rock Specimens. 

Geological Hammers. 

Cabinets. 

Meteorites. 

Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


TORES AND OFFIC 
1 KELSO PLACE, KENSINGTON, W. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling vinicinamanenen &e. 


39 RUE DE TREVISE 39, 
PARIS. 


” 


” 


Catalogue in Fnglish, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 1s 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains. &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 





b] 


PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 
Handsomely bound, with portrait and autog raph_ Price $2.50 American, 
10s. 6d. English. Pr ospectus with opinions of Educators, grotentifie, 
Professional, and Business Men all over the world FREE. Address, 
A. LOISET TE, 237 Fifth Avenue, New York, or 200 vet al London. 
Not sold elsewhere 








~~. ~ 


>a LEY Bie 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great [-xhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoL> 
Mepat in the Internationa! Inventions Exhibition 1885 for Mathematica) 
Work. Silver Medal, Architects’ Exhibition, 1886. 


_ Address :—GREAT TURNSTILE, HOL BORN, LONDON, W.C. 





THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 
THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EpirorRiAL COMMITTEE: S. NEwcomps, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy; T. C. 
MENDENHALL, Physics; R. H. THURSTON, L. ngineering ; IRA REMSEN, Chemistry; J. LE Conte, Geology; W. M. Davis, 


47 graphy ; O. C. MARSH. Palzontology ; K. BROOKS, 


iH rer Entomology ; No L oe Allg Botany ; Henry F. Osrorn, General Biology ; 


Invertebrate Zoology ; C. HART een Vertebrate Zoology, 


P. BowpiTcu, Physiology ; 


|. S. BILLINGS, Hygiene; J. MCKEEN CATTELL, Psychology ; DANIEL G. BRINTON, J. W. "ica. Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL Supscriptions, TWENTY-ONE SHILLINGS, May BE SENT TO 


MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


X-RAY FOCUS 


TUBES. 
INDUCTION COILS, 


X-RAYS 


Guaranteed. Price 22s. 
at a few days notice. 


2-in. to 20-in. Sparks. Own make. Thick P ore i Contacts. Length of Spark guaranteed. 


3-in. Spark : 
Ditto, hetter make 


£9 0 0 
1010 0 


PATENT PUMP, and Adjuncts, for rapidly producing Crookes’ Vacuum, 


AS SU 'PPLIED BY US TO THE PROMINENT LABORATORIES. 


HEAR VE WY 


<8z PEA EK 


56 CHARING CROSS ROAD, LONDON, W.C. 


/llustrated Catalogue, Parts 1 and 2, Sixpence each. 





NATURAL SCIENCE. 


FEBRUARY. 


NOTES and COMMENTS: ologists" wersus Collectors "—The 
Scientific Arrangement of Insect Collections—The Kind of Work we 
Want—The Earthquake—Professor Bonney on Alpine Geology—Schis- 
tosity and Slaty Cleavage-—The Classification of Precambrian Rocks— 
Telegony Again—The Function of the Intercostal Muscles—A New 
Giant-Bird—Monkeys in Madagascar—The Range of the Nummulite 


Some 


1778 


American Botany—Rank and Quality, 
The Occurrence of Marine Organisms 
sitic Copepod—The Hinge of Bivalve Molluscs 


— Flints from the Cromer Forest-Bed. 


and the Royal Society in 
The Problem of a Para- 
Species Manufacture. 


By W. J. Lewis Abbott, 


F.G. (Illustrated.) 

II.—Are the "Arthr »poda a Natural Group? By Captain F. W. Hutton, 
F.R.S.; H. M. Bernard, M.A., F.L.S., F.Z.S.; G. H. C arpenter, 
B.Sc. ; Hofr: rn Pr f. Carl Claus, Ph.D ; H. J. Hansen, Ph.D. 
Prof. Ritter A. von Jaworowski, Ph.D.; Prof. J. S. Rae wal 
Malcolm Laurie at F.L.S.; R. 1. Pocock; Rev. T. R. R 
Stebbing, M.A., F.R.S. (Illustrated.) 


Ill.—Have Fish a Mem oo A Chapter in the Evolution 
Abstracted from Prof. Ludwig Edinger, Ph.D. 
IV.—Additions to our List of Paleontological Specialists. 
SOME NEW BOOKS :—Catalogue of M: adreporaria in British Museum, 
vol. ii.: by H. M. Bernard (G. C. Bourne).—Artistic and Scientific 


of the 








Taxidermy and Modelling : by Montagu Browne (W. P. P.).—Repro- 

duction in Algw and Fungi: by G. KI List of Vertebrated Animals 

= oe Zoological Gardens, ninth edition: by P. L. Sclater. New 
Scraps from Seriais Chivers’ New Book List. 

OBI T U ARY: E. Du Bois- Reymo id—D. Robertson(T. R. R. S.)—T. G 


J. A. Streng—and twenty 
CORRESPON DE NC E 


others 
:—Seven pages. 


Elg 
NEWS ‘ND 





Mr. Abbott's Article is the first description of the Relics of 
PLIOCENE MAN IN BRITAIN. 
PRICE ONE SHILLING, NET. 
At the beginning of this year the ANNUAL SUBSCRIPTION was 
REDUCED TO THIRTEEN SHIL 1. INGS, 
for which each Number is sent Post Free Zs ly on publication. 
i e a saving of Time and Trouble to order dive from the 





Publishers, 
& PRATT, 22 St. Andrew Street, 


PAGE 


E.C. 
THE LATE GEORGE JOHN ROMANES. 
ESSAYS. 


By GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 


Cc. LLOYD MORGAN, 


London, 


NEW BOOK BY 





Principal of University College, Bristol. 
Crown 8vo, 6s. 
s.—Primitive Natural History—The Darwinian The of 

tinct—Man — Brute—Mind in Men wn Animals—Origin of io. in 
F; u ulty —Ment Differences between Men and Women—What is the 
Object of Life PF econ me Hypm <x lrophobia and the Muz 
Orde r 

I i, New York, and Bombay: LONGMANS, GREEN, & CO. 





Just Published. With 330 Illustrations. Royal 8vo, 18s. net. 


DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES. 
Introduction to the Study of Pathogenic 

Bacteria, and Algae. 
By Dr. KARL FREIHERR VON TUBEUF, 
Privatdocent in the University of Munich. 


Fungi, Slime Fungi, 


English Edition by 
WILLIAM G. SMITH, B.Sc., 
turer on Plant Physiology, University Edinburgh. 
New York, : LONGMANS, GREEN,& CO. 


THE MASTER KEY. 
Origin of Solar 

s Spots ; the Cause 
e from the Sun's Poles, & 


Ph.D., 
Lec 


London, 


of 


& Bombay 


One fact which explains :—The 
Nature of the Feculz; the Sun 
their Motions ; their Absenc 


and Stellar Light ; the 
of the Eccentricity of 


Price One Shilling, post free. 
Address—M. R. DISSETTE, Tralee. 
GROWING CHILDREN, AND DIS- 
ORDERS OF DEVELOPMENT. By T. W. NUNN, F.R.C.S. 
Consulting Surgeon to the Middlesex Hospital, &c. 
London: KEGAN PAUL, TRE NC H, TRUBNER & CO. 
Price Two Shillings. 


Just Published, Price 1s. ; per Post, rs. 44d. 

THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1897. 
London: MACMILLAN & CO., Ltd. 

Manchester: J. E. CORNISH. 


QUANTITATIVE ANALYSIS. 


NATURE 


[pasuant 28, 1897 
J. & A. CHURCHILL, 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S,, 
with the co-operation of ADAM SEDGW ICK, M. A. 
F.R.S., and W. F. R. WELDON, M.A., F.R. S. 


Contents of No. 156 (January), Frice tos. 


Brain, | ©hanges in the Cell-organs of Drosera rotundifolia, produced 
Tain. * : Y 


by Feeding with Egg-albumin. By Lity Huie, 
logical Lab ratory, ¢ )xford. (With 2 Plates.) 
Observations upon the Development and Succession of the 
Teeth in Perameles; together with a Contribution to the 
Discussion of the Homoiogies of the Teeth in Marsupial 
Animals. By J. T. Witson, M.B., Professor of Anatomy, 
and J. P. Hitt, F.L.S., Demonstrator of Biology in the 
University of Sydney, New South Wales. (With 8 Plates.) 


Physio- 


HANDBOOK OF VOLUMETRIC ANA- 


LYSIS; or, the Quantitative Estimation of Chemical Substances 
by Measure, applied to Liquids, Solids, and Gases. Adapted to the 
requirements of Pure Chemical Research, Pathological Chemistry, 


Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 
and for the Valuation of Substances used in Commerce, Agriculture, 
and the Arts. By FRANCIS SUTTON. Seventh Edition, with 


132 Engravings, 8vo, 18s. 6d. 


VALENTIN’S QUALITATIVE ANA- 


LYSIS. Edited by Dr. W. HODGKINSON, F-.R.S.E., Professor 
f Chemistry and Physics in ah Royal Military Academy and Artillery 
College, Woolwich. “Eighth Edition, Revised and Enlarged, 8s. 6d. 


BLOXAM'’ S CHEMISTRY, INORGANIC 


AND ORGANIC, with Experiments. Re-written and Rev sed by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR G. BLOXAM, Head of the 


Chemistry Department, The Goldsmiths Institute, New Cross, London. 





Eighth Edition, with 281 Engravings, 8vo, 18s. 6a. 
BLOXAM’S LABORATORY TEACH- 
ING: or, Progressive Exercises in Practical Chemistry. Edited | 

ARTHUR G. BLOXAM, Head of the Chemistry Department, The 
Goldsmiths’ Institute, London. Sixth Edition, Revised ard much 
Enlarged, with 80 Woodcuts, Crown 8vo, 6s. 6d. 

Prof. FRANK CLOWES and Prof. J. B. COLEMAN'S 


ILLUSTRATED CHEMICAL HANDBOOKS 
For Colleges, Organised Science Schools, and Schools generally. 
PRACTICAL CHEMISTRY and QUALITATIVE ANALYSIS. 


Edition. &s. 6 


Sixth 


adh lita lg the 


Author of the above. 


Third Edition. gs. 


| ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 


ANALYSIS. 
ELEMENTARY QUANTITATIVE ANALYSIS. 4s. 6d. 
ELEMENTARY QUALITATIVE ANALYSIS. 2s. 6d. 


35. 6d. 


Fifty-third Annual Issue, 20 


THE 


MEDICAL DIRECTORY FOR 1897, 


Including— 


» pp., 8vo, 145. 


Tue Lonpon Mepicat Directory, 

Tue Provincia, Mepicat Directory, 
THe Mepicat Direcrory ror WALEs, 
THe Mepicat Directory FOR SCOTLAND, 
Tue Mepicat Direcrory For IkELAND, 


The Medical Directory of Registered Practitioners Resident Abroad, 


The Medical Directory of the Naval, Military, and Indian Services, 
Licentiates in Dental Surgery. 

Also Statistical and General Information of the Universities, Colleges, 

Schools, Hospitals, Dispensaries, Lunatic Asylums, Societies, Sanitaiy 


Medical Service, Public Services, &c., in the United Kingdom. 


London ; J. & A. CHURCHILL, 7 Great MARLBOROUGH ST. 
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‘INES’ PATENT | PRESSURE PORTABLE ANEMOMETER. 








omts S PATENT PRESSURE PORTABLE EANEMOME TER 
t .CASELLA. LONDO 








For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 
~— The instrument shows directly the actual velocity-and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertics illy, with the nozzle pointing towards the wind. 

FULL PARTICULARS SENT ON APPLICATION. 
PRICE ie xs ao as “aa ots £3 10 O 


I... c A s E L 2. A, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C, 

















— J “x” RAY z. _FREDK. JACKSON & Co. 
from £10. a Photography. (Late MOTTERSHEAD & CO.), 


qc CROSS STREET, MANCHESTER 


Goods Entrance: 10 Hatf-Moon Street, 


_ LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


INDUCTION COILS 


Our Coils are of 
. ENGLISH MAKE, 
wound in sections, 
. and covered in vul- 
* canite. The work- 
manship is of a high 
quality, and they 
are well finished. 


LENGTH OF SPARK. 





3 inches. 4 inches. 6 inches. ; ; j j 
£6 6s. £9 15s. £15 each, net. Fine Chemicals, Volumetric Solutions, 
{f fitted with Electric Lamp and Switch for Screen work, as shown in 


Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Niustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“* APPARATUS, MANCHESTER. 
Telephone Number— 2038. 


Illustration, 158. each extra. 
Catalogue of “X” Ray Apparatus ‘Post free on application. 


JAMES WOOLLEY, SONS a CO., LTD., MANCHESTER. 


Apparatus for estimation of sulphur in spent oxide. 





“THE ILLUSTRATED ae 
HORNTON CATALOGUE mae 
ewe in | FREE. —_—_SAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
CS A M E R A i * Ghai, LIMITED, CARLYLE ROAD, CAMBRIDGE, 


” Manufacturers of the Original Cambridge 
The ** AMBER, Rocking iardlaae. 
For HAND or STAND, otenneatasaaia = 

From £5 3s, 6d. REDUCTION IN PRICE. 

In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


THE THORNTON-PICKARO MANUFACTURING 60, Lo, ALTRINCHAM. 
PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ogee 1782. 


mop RATE R ABSOLUTE SECURITY. | " aratus sent ree on 
LECT RIC D GATING. RULES SUPPLIED. illustrated a a rr sent Post Freeo 
PROMPT PAYMENT OF CLAIMS. Address all Communications: 
ane Dae eee 2 So - “‘Instrument Company, Ltd., Cambridge.” 


NOTICE.—Advertisements and business letters for NaTURE should be addressed to the tuowsners; Lditorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
r £ 5 de =e : 
Hall ear Rie ter ee ee ee 4 be 6 Three Linesin Column ....... o 2 6 
Sau St oe PorLincsfter .........4. 00 9 

To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column . 0 18 6 
| eee 1c 110 6 Quarter Page, or Half a Column ... I 15 0 
a... eres eo eee o15 6 Half a Page, ora Column ...... s ¢ * 
Quarterly . . Prete are eae te Ue o 8 oO | Whole Page . 2-2-2 ee cee 6 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN & CO’S NEW SCIENTIFIC WORKS, 


ESSAYS AND ADDRESSES. By Sir J. Russell Reynolds, Bart., 


F.R.S., M.D.Lond., LL.D. Edin., LL.D.Aberd., President of the Royal College of Physicians of London ; President of 
the British Medical Association ; Physician to Her Majesty’s Household; and Consulting Physician to University College 
Hospital. With Portrait. 8vo. 125. net. 


JOURNAL OF THE RIGHT HON. SIR JOSEPH BANKS, Bart., 


K.B., P.R.S., during Captain Cook’s First Voyage in H.M.S. Endeavour, in 1768-71, to Terra del Fuego, Otahite, New 
Zealand, Australia, the Dutch East Indies, &c. Edited by Sir JOSEPH D. HOOKER, F.R.S. With Portraits and 
Charts. 8vo. 17s. net. 
NATUORE.- —** This journal, which now sees the light after varying vicissitudes, will take fitting place on our bookshelves by 
the side of Darwin’s ‘‘ Voyage of the Beagle” and Moseley’s ‘‘ Challenger Notes,” as one of the classics of scientific travel. 
As a narrative the journal is full of « charm. It comes before us, old as it is, with all the freshness of first impression.” 
DAILY CHRONICLE,—*‘ This journal—and we only wish we had more space to quote from it—belongs to that class of 
literature which never grows old or out of fashion, but will retain a human as well as a scientific interest to the end of time.” 


ROUND THE YEAR. A Series of Short Nature Studies. By Prof. L. C. Mratt, 


F.R.S. With Illustrations, chiefly by A. R. HAMMOND, F.L.S. Crown 8vo. 
NATURE,—* This book worthily represents its author. A student of the deeper things of nature he has pleasure, manifest 
in every page, in presenting to others the results of general observation, which may awake in them the keenest delight.” 
GUARDIAN.—“ Would that all books on subjects classed as scientific were written in this pleasant style—a style breathing 
human sympathy and the strong desire to rouse in other minds the spirit of wholesome investigation of the wonders and mysteries 
belonging to the things about us.” 


THE NATURAL HISTORY OF THE MARKETABLE MARINE FISHES 
OF THE BRITISH ISLANDS. Prepared by order of the Council of the Marine Biological Association especially for 
the use of those interested in the sea-fishing industries. By J]. T. CUNNINGHAM, M.A. (Oxon. ). With a Preface by 
Prof. E. Ray LANKESTER, LL.D., F.R.S. Medium 8vo. 7s. 6d. net. 

DAILY NEWS.—** By far the most valuable work which has appeared on the subject.” 
7/MES.—*‘* May unquestionably take its place as a standard work on the sea fishes.”’ 
NOW READY. SECOND EDITION. 
A q REATISE ON ORE DEPOSITS. By J. Artuur Puitutrs, F.R.S., 


’.P.G.S., F.G.S., M.Inst. C E. Second Edition. Revised and greatly enlarged by Prof. HENRY LOUIS, A.R.S.M., 
Fl es GS ne Ke. Demy 8vo. 28 


MINING JOURNAL,.—* Undoubtedly the best book on the subject in any language.” 

ELEC TRO-PHYSIOLOGY. By W. Brepermann, Professor of Physiology at Jena. 
Translated by FRANCES A. WELBy. With one hundred and thirty-six figures. Demy 8vo. 17s. net. ‘ . 
NATURE ** Students of physiology who find, as many do, their ignorance of German to be an embarrassing obstacle in 

their reading, ought to be grateful to Miss Welby for her skilful translation.” 

a ~ + . . Tro . . ete ~ ~ ~ ry . , g 2 ie > 

THE ELEMENTS OF ELECTRO-CHEMISTRY. By Max Lr Banc, Pro- 
fessor of Chemistry in the University of Leipzic. Translated by W. R. WuitNey, Instructor of Chemistry in the 
Massachusetts Institute of Technology of Boston, U.S.A. Crown 8vo. 6s. 

ELECTRICAL ENGINEER,.—* Will be welcome, not only to the student, but to some others past the student stage, 
whose learning dates back to the dim and distant days of ten, or even fifteen, years ago.” 

A TEXT-BOOK OF SPECIAL PATHOLOGICAL ANATOMY. By Ernst 
ZIEGLER, Professor of Pathology in the University of Freiburg. Translated and Edited from the Eighth German Edition 
by DonALD MACALIsTER, M.A., M.D., and Henry W. Carre.i, M.A., M.D. Sections I.-VITI. Demy 8vo. 17s. net. 

LANCET.—“ The students of to-day are fortunate in having access to a work of this class, which cannot fail to rendet their 
pathological pursuits pleasant as well as instructive. It is what it professes to be—a text-book, and that of the best type. 

aan . . To . >a . -_ " . ~ r > ¢C 

FHE GASES OF THE ATMOSPHERE. By Wittram Ramsay, F.R.S., 
Professor of Chemistry in U niversity College, London. With Portraits. Extra crown 8vo. 6s. net. 

DAILY CHRONICLE. ‘Professor Rez amsay is supplying the public with prec isely what is wanted to explain to them the 


exact nature and bearings of this wonderful find. . . . The story is an exceedingly interesting one, and it is told in a plain and 

straightforward way.” 

AN INTERMEDIATE COURSE OF PRACTICAL PHYSICS. By Arrtuur 
SCHUSTER, F.R.S., Langworthy Professor of Physics in the Owens College, Manchester, and Dr. CHARLES H. 
LEES, Senior Assistant Lecturer and Demonstrator of Physics in the Owens College, Manchester. Crown 5vo. 5s. 

GUARDIAN.—“ Will undoubtedly be of great use beyond the precincts of the Owens College.” 
‘T° {> T rT Tr mn T ~ ae il Gn Sa 2 it oe r ‘Tt T ~ T = T 

ALTERNATING CURRENTS AND ALTERNATING Cl RRENT 
MACHINERY. Being Vol. II. of the Text-Book on ‘‘ Electro-Magnetism and the Construction of Dynamos. By 
DUGALD C. JACKSON, C.E., Professor of Electric Engineering in ‘the University of Wisconsin ; and yC )HN PRICE 
JACKSON, M. E., Professor of Electrical Engineering in the Pennsylvania State College. Extra crown,Svo. — 145. net. 

SPEAKE R.—* Data from technical journals, some of which have been unavailable for use, and original methods for gaining 
simple paths to soueite. are judiciously introduced.’ 


THE MECHANICS OF PUMPING MACHINERY. A _ Text-book for 


Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV HERR- 


MANN. Authorised Translation from the Second German Edition by Kart P. DAHLSTROM, M.E., late Instructor ol 
Mechanical Engineering at the Lehigh University. With 107 Illustrations. Medium 8vo. 12s. 6d. net. 
SC OTSMAN.—** The English rendering of the book is alw ays well done, and the translator has supplemented his original | 
a few useful additions.” 


MACMILLAN AND CO., LIMITED, LONDON 
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SECOND THOUSAND. 


MISS KINGSLEY’S TRAVELS. 


“The book of travel of the season for nearly everybody.’—DAILY 
CHRONICLE. 


TRAVELS IN WEST 
AFRICA. 


(CONGO FRANCAIS, CORISCO AND CAMEROONS.) 


By MISS MARY H. KINGSLEY. 





With 16 Full-page and numerous Text Illustrations. Demy 8vro, 21s. net. 


ST. JAMES’S GAZETTE: “A really delightful book.” 
STANDARD: “Will appeal to a large circle of readers.” 


PALL MALL GAZETTE: “One of the brightest, cleverest, and 
most entertaining books of travel that has appeared for a 
very long time.” 


DAILY NEWS: “Fun, wit, humour, and good humour, a delight in 
adventure, an abounding love of forest, mountain, and river, and 
sympathy with savage life, the reader will find in this book.” 


SCOTSMAN: “One of the most graphic, lively and entertaining 
records of travel in Africa.” 


AFRICAN REVIEW: “It is decidedly the best modern book of 
travels we have read.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 


This is a Vacuum Tube of new. form which embraces the following special features :— 

The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary 
Focus Tube. 

Deep structures of the body can be radiographed with the utmost facility by its means. The 
magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtained with a “ Penetrator ’ 
Tube. Prints may be seen at W. W. and Sons’ Showrooms. 

The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. 

The Electrodes are widely apart, so preventing the | of sparking outside the Tube. 

The Terminals are very strongly made, and cannot ea asily be damaged. 

The Tube is made in the very best manner, and has yielded in our hands much superio r results 
with the Fluorescent amy n and radiographically with deep structures, than any other Tube. 

Price 35/- (post free, 36/-). Special large size for 8-in. and to-in. Spark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘‘ Penetrator’’ Tube will be given at all times to Customers. 
OPINIONS 
Witson Noste, Eso.—‘‘ With a 4-inch Spark I can get results superior to other tubes taking 1o-inch. The tube is excellent.” 
Dr. Gerarp SmitH.—‘‘I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the i ay is decidedly superior. 
V. E. Jounson, Eso., M.A.—‘‘ It is the most brilliant tube that I have yet tested.” 
Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Zstablished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International E xhibitions, including Five Highest yo ards at the World's Fair, Chic ago, 1893 ; Two Gold Medals. 
Paris Universal Exhibition, 1889, &c. 
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CROSSLEY ’S ort ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 





Suitable for all classes 
of Agricultural 
Whrk. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 





= 


CROSSLEY BROS., LTD, “OPENSHAW, MANCHESTER. 





EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices a aaa _ from £5 to £7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, &c. 





SPLENDID TESTIMONIALS. 


maxer: JAMES J. HICKS, | 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 








“OPTIMUS” CANTILEVER rwromenc ENLARGER. 


Catalogue Post Free. We are now offering a series of instruments of this already popular model. Incandescent Gas, 
finished in a very superior and most practical style. The mahogany is well Extra 
seasoned, the brass work beautifully polished, the bellows is of durable 
leather. The lamp gives a brilliant and even light. The optical system is 
throughout of the best. The Lenses will be found to give a very flat field 
and good marginal definition. 

Diameter of Compound Condenser, 

gin sin. 6in. Sin. gin. roin. 

Price, without front Ween 


lens we .  “G62/-  70/- SO/- | 110/- 150/- 200/- 





Extra for front lens | 37/- 37/- 63/- 63)- 63/- 105/- 


in. in. c/m in. in. in. 
yc yvering Plates .. 34x34 | 4kX3h) ox12 | 64x 4} 7X5 84x 5} 
; * Specially suited for Pocket Kodak and Bull’s in Negatives. 


PERKEN, SON & RAYMENT, scceiarcieo — 
Y HOLBORN VIADUCT, E.C. 








Printed by Ricuarp Cray & Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacaiLta & Co 
LiMITED, at 29 Bedford Street, London, W.C., and THe MacmiL1an Company, 66 Fitth Avenue, New York.— THURSDAY Jar uary 2 og 
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NEWTONIAN X-RAY CURRENT METER. 


The principal difficulty in 
X-Ray photography has 
been to judge the length of 
exposure. This can easily be 
done by using an X-Ray 
Current Meter. The arrange- 
ment answers the * purpose 
admirably. The same con- 
ditions can, if desired, be re- 
produced from day to day, 
and the voltage being con- 
stant, the number of amperes, 
on which the -rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the greatest 
nicety by the tension screw 
of the coil. 

“X” Ray Current Meter, comprising Ammeter ya 7 

meter suitable for use with Induction Coils, £5 5 

SOLE MAKERS: 
NEwW$TON & CO. 
3 FLEET STREET, LONDON. 

List of Apps-Newton Induction Coils and X-Ray Apparatus Post Free 

on applic ation. 


X-RAY COMPLETE SETS. 








Ser A, 
sanciading 3 3-inch Coil, our own make, Batteries, Focus 
im ‘ube Holder, Barium- Platino-Cyanide Screen, 
A 5 in. 


SE 2. Including 6- inch Coil, Batteries, “Larger Focus Tube, mse 
BAR older, Barium-Platino-Cyanide Screen, o} in. x 7 in. £23 10 0 
IUM-PLATINO-CYANIDE SCREENS. 


EXCRLIENT Britnererewr®e : 
ps age ENT FL UORE SCENCE, in neat Frames with Handles. 
X 5in., ors, ; Of in. > 7 in., 325. 6d. ; r1f in. x gf in., 555. 


JOHN J. GRIFFIN & SONS, -. 
% GARRICK STREET, LONDON, WC. 


NALDER BROS. & CO. 


LONDON. 


N. C. S. 
THOMSON 


REFLECTING 
GALVANOMETER. 


5000 OHMS RESISTANCE. 
VERY SENSITIVE. 


PRICE 
£9 10 oO 
Write for CATALOGUES. 
Cable Address : 
SECOHM, LONDON. 
No Agents in U.S.A, 


This instrument delivered Free anywhere in U.S. 
for 60 C.0.D. 4 - 


NEGRETT & ZAMBRA’S THERMOMETERS. 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards, 














Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : 








Crystal Palace. 
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TTT DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL ‘NOVELTIES, 





ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 
THURSDAY next (February 11), at Three o'clock, J. W. GreGorv, 
Esq., D.Sc. First of Three Lectures on “*The Problems of Arctic 
Geology. Half-a-Guinea the Course. | 
SATURDAY (February 13), at Three o'cloc k, WALTER FREWEN Lorp, 
Esq. First of a Course of Three Lectures on ‘‘ The Growth of the Medi- 
terranean Route to the East.” Half-a-Guinea. 





CIVIL SERVICE ‘COMMISSION. 
FORTHCOMING EXAMINATION. 
DRAUGHTSMAN in the Hydrographical Department of the Admiralty 
(17-25), February 17. Expertness in Hydrographical Chart Drawing 


essential. 

The date specified is the latest at which applications cain be received. 
They must be made ‘on forms to be obtained, with particulars, from the | 
SEcRETARY, Civil Service Commission, London, S.W. 


Tricks and Siete 3 for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling ae, &e. 


39 RUE DE TREVISE 39, 
PARIS. 














Catalogue in English, Post Free, 2hd. Large 
Catalogue in French, 120 pp., Post Free, 1s 


"UNIVERSITY COLLEGE, LONDON. | eccrine acl 


The Course of Instruction in ELEMENTARY BIOLOGY for Students NEW CAMERA 


preparing for the Prel. Sci. and Int. Sci. Examinations at the University of 
ee ” 
The ‘“ AMBER, 


London begins on February 16, - 
J. M. HORSBURGH, M.A., Secretary. 
FOR HAND OR STAND 
From £5 3s. 6d, 


B Zllustrated Catalogue 


MA pal ic aA 





| 

THE TEACHERS’ GUILD, | 
74 GOWER STREET, W.C | 
| 


REGISTRY DEPARTMENT FOR MEN. Free. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. THORNTON- PICKARD, 
Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at TD. 


present) except Thursdays. 


ALTRINCHAM. 


ASSISTANT MASTER FOR MATHE- | 
7 F. H. BUTLER M.A. Oxon., Assoc. R. 8. Mines, 


MATICS and SCIENCE Required for next Term in a Grammar 
School near Londun. Salary, £250. Graduate with experience, and NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


not over 30.—For Particulars of Agency Department of Assistant 
Dealer in Rocks, Minerals, Fossils, and other Objects 


Masters’ Association, apply to the Assista ant eae ary, F. A. Virco, 
Esq., 12, Westland’s Road, Clapham Park, S.V 
Tee a ee of Scientifi 
VICTORIA UNIVERSITY. cientific Interest. 
The Minerals last received include :—Al: abandite, Alexandrite, Anglesite 


THE YORKSHIRE COLLEGE, LEEDS. | Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 


Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 

Applications will be received up to March 15 for the Appointment of | Petzite, Pharmacolite, Proustite, Steph anite, Sphene, Topaz, and Umangite. 
DEMONSTRATOR of PHYSIOLOGY. Salary, £150. Collections, in boxes with divisions, as supplied to the Department of Science 
Particulars may be obtained from the COLLEGE SECRETARY. and Art:—2o0 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, ‘and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 


THE ELECTRICAL crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 


Prz actic al Demonstrations given in Miner: alogy and Paleontology. On Sale, 





resaiagd British Birds, their Eggs and Nests, weekly parts, 6d. 
GENERAL ENGINEERING COLLEGE, 
AND 
SCHOOL OF SCIENCE. 'GEOLOGY AND PHYSIOGRAPHY. 
PENYWERN HUUSE, 2 and 4, PENYWERN ROAD, COLLECTIONS AND MICROSCOPIC SLIDES. 
EARL’S COURT, S.W. } New Catz alogues of Minerals, &c., now ready. 
Princirac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. te 9 6 Woe ee als, Fossils, and Rocks. 
Sentor-InstrucToR—C. CAPITO, M.1.E.E., M.1.M E. ane tdiedinn -” 


Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, and 


Mining Engineers, for Science Students in Mathematics, Physics, Chem- ” Geological Hammers. 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for ” = 
eteorites. 


Students enterin H h tral I 
udents entering Cooper's Hill and the Central Institution. Cossictue af Wianesin ter ccleating deale teutaen, ge oh 


MINERALS OF SPECIAL INTEREST JAMES R. GREGORY & CO. 


AND BEAUTY. STORES AND OFFICES: 

| ' 

Transparent and White Calcites in attractive Crystal groups ; 1 KELSO PLACE, KENSINGTON, bed 
Baryta Crystals in many Colours—White, Brown, Blue, and 


Golden-brown, with phantom enclosures; Specular Iron in PROF. A, LOISETTE’S 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals ASSIMILATIVE MEMORY SYSTEM. 
from Japan; Senarmontite from Algeria, &c. The last, most complete and perfect edition. 
Spectal Mineral List Post Free. | SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 
J ’ Indispensable in Preparing for Examinations. 
Collections to Illustrate Geology and Physiography. Handsomely bound, with portrait and autograph Price $2.50 America® 


| 10s. 6d. English. Prospectus with opinions of Edueanters, i 


= H O M A S D. R U S S E L L, rere and Business Men all over the world FREE. Address 


—— » @ — - 2 eek LOI SETTE, 237 Fifth A New York, Re ‘seal London 
78 NEWGATE STREET, LONDON, E.C. , on a 
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LIVING SPECIMENS FOR THE MOST NUTRITIOUS COCOA 


THE MICROSCOPE. EPPs’s 
Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 


Jorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
Veer Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix GRATEFUL—COMFORTING. 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, C O GC O A 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


er) ei are WITH FULL NATURAL FLAVOUR. 
MARINE BIOLOGICAL ASSOCIATION ——— = 
OF THE UNITED KINGDOM. Ww ’ 
THE LABORATORY, PLYMOUTH. HOLLO AY’S PILLS 
The following animals can always be supplied, either living CURE 


or preserved by the best methods :— +12 P 2 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- Biliousness, Sick Heada che, Indigestion 


onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphuporus ; Nereis, and all Internal Complaints. 


Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 


Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, CAN BE TAKEN BY THE MOST DELICATE 


Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 


d), Scyllium, Raia, &c., &c. ) 
ree eions a meet detailed lisis apply to Holloway 8 Pills and Ointment may be obtained of 


Biological Laboratory, Plymouth. THE DIRECTOR. all Medicine Vendors. 


NATURE SERIES. 


T 
Crown 8vo. Crown 8vo. 


| 
POPULAR LECTURES and AD- CHARLES DARWIN. 





DRESSES. “Memorial Notices reprinted from Nature. By THOMAS 
By Lord KELVIN, F.R.S. In Three Vols. H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Vol. I. THE CONSTITUTION OF MATTER. Sir ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
Second Edition. 7s. 6d. F.R.S. 2s. 6d. 
Vol. II. GEOLOGY AND GENERAL PHYSICS. 
7s. 6d. The SCIENTIFIC EVIDENCES of 
Vol. II. PAPERS ON NAVIGATION. 7s. 6d. ORGANIC EVOLUTION. 


HOW to DRAW a STRAIGHT LINE: By GEORGE J. ROMANES, F.R.S. 2s. 6d. 
a LECTURE on LINKAGES. 


By A. B. KEMPE, F.R.S. Illustrated. 15. 64. Are the EFFECTS of USE and DIS- 
On LIGHT USE INHERITED? 
The B ’ ‘ ” . & CEORGR GC; — An Examination of the View held by Spencer and Darwin. 
e Burnett Lectures. By Sir GEORGE GABRIEL By W. PLATT BALL . an 
STOKES, F.R.S. Three Courses. I. ON THE NATURE iat waneen, Sf 


or Oh Qe kiowr as 4 Means oF Ivesriey | TIMBER, and some of .its DISEASES. 
LIGHT: a SERIES of SIMPLE. By Prof. H. M. WARD, sen Illustrated. 6s. 
ENTERTAINING, and USEFUL On the COLOURS of FLOWERS. 


EXPERIMENTS By GRANT ALLEN. Illustrated. 35. 6d. 

By A. M. MAYER and C. BARNARD. Illustrated. 25. 6d. FLOWERS, FRUITS, and LEAVES. 

POLARISATION of LIGHT. By Sir JOHN LUBBOCK, M.P., F.R.S. _ Illustrated. 

By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 6d. 45. 6d. 

SOUND: a SERIES of SIMPLE, On BRITISH WILD FLOWERS, 
ENTERTAINING, and INEX- | considered in RELATION to 
PENSIVE EXPERIMENTS. INSECTS. 

By A. M. MAYER. 35. 6d. By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 


MODERNVIEWSof ELECTRICITY. | * 
By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d. TheORIGIN and META MORPHOSES 


A CENTURY of ELECTRICITY. | of INSECTS. 
By T.C. MENDENHALL. 45. 6d. By Sir JOHN LUBBOCK, M.P., F.R.S. With Illustra- 
The CHEMISTRY of the SECOND- om "76 
ARY BATTERIES of PLANTE | The RIGHT HAND: LEFT-HAND- 
and FAURE. EDNESS. 
By J. H. GLADSTONE, F.R.S., and A. TRIBE, 2s. 6d. | By Sir D. WILSON, LL.D., F.R.S.E. _ Illustrated. 
The CHEMISTRY of PHOTO- sins 
GRAPHY. SEEING and THINKING. 
By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 3s. 64. 





MACMILLAN AND CO., LIMITED, LONDON. 
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‘INES PATENT PRESSURE PORTABLE ANEMOMETER, 


a 





VELOCITY PER HOUR IN MILES 








For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 


Pressure of the Wind could be quickly ascertained. 


This want Mr. W. DINEs, who is well known for his anemometrical experi- 


ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 
The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 


tube in proportion to its strength. 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


I. : 
SCIENTIFIC 


cA s E I. I. A ° 
INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


£3 10 0 


147 HOLBORN BARS, LONDON, E.C, 





MAGNETIC FIELDS OF FORCE. 


An Exposition of the Phenomena of Magnetism, Electro- 
Magnetism, and Induction, based on the Conception of Lines 


of Force. 
By H. EBERT, 


Professor of Physics in the University of Kiel. 
Translated by C. V. BURTON, D.Sc. ° 
Just Published, Part I., with 93 Illustrations. 8vo. tos, 6d. net. 


LONGMANS, GREEN, & CO., 


and Bombay. 


London, New York, 


Just Published, Price 1s. ; per Post, rs. 44d. 
THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1897. 


London: MACMILLAN & CO., Ltd. 
Manchester: J. E. CORNISH. 


GROWING CHILDREN, AND DIS- 
ORDERS OF DEVELOPMENT. By T. W. NUNN, F.R.C.S., 
Consulting Surgeon to the Middlesex Hospital, &c. 

KEGAN PAUL, TRENCH, TRUBNER & CO. 

Price Two Shillings. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


London : 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 
The telegraphic address of NATURE is “ PHUSIS,” 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


s. 
WOM. 5s — eee a ‘ 8 o 
Half-yearly . ‘ sew ano 2 =e Oe Ss 
Quarterly ee oceans @& FS 

To ALL PLACES ABROAD :— 

Yearly . ‘ : nese £88 © 
Half-yearly . . Of pe: ge ae F 6 
Quarterly fe) o 


Cheques and Aina Orders 
OFFICE : 








BIGGS & CO.’S LIST OF TECHNICAL BOOKS, 


Physient Units. By MacGnus Mac ean, M.A., D.Sc, 


.R.>.E. Crown 8vo. Illustrated. Price 2s. $d. 
B can safely be said that this book will find its way into every laboratory 
whe re physical facts are investigated.” —.Vature. 
‘A very useful book.” —Zugineer. 


Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.1.C.E. Illustrated. Price 10s. 6d. 


Electric Seaation. By A. RECKENZAUN. _ Illustrated. 


Price 10s. 6 

Electrical Seiciathaitian. By H. Kiicour and Others. 
Illustrated. Price 10s. 6d. 

Electric Light and Power. By Arruvur F. Gvy. 
Illustrated. Price 5s. 

First Principles of Electrical Engineering. 3) 
Cc. H. W. BIGGS. Illustrated. Price 2s. 6d. 

First Principles of Electricity ond Magnetism. 
By C. H. W. BIGGS. Illustrated. Price 3s. 6d 

First Principles of the Locomotive. By M. REYNOLDs. 
Illustrated. Price 2s. 6d. 

First Principles of Building. By A. Biack. Illustrated. 


Price 3s. 6d 


First Principles of Mechanical Engineering. by 
IMRAY and BIGGS. Price 3s. 6d. 


Design of Alternate-Current Transformers. }) 
R. W. WEEKES. Illustrated. Price 2s. 


Theory and Practice of Electro-Deposition. }) 
Dr. G. GORE, F.R.S. Price 1s. 6d. 


Alternating and Interrupted Electric Seem 
By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. 


Practical Electrical Engineering. 
Imperial gto. Illustrated. Price £2 2s. 


Two Volumes. 


BIGGS AND CO., 
139-140 SALISBURY COURT, FLEET STREET, EC. 


Editorial 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 

4s. @ 
Three Linesin Column ....... 0 2 6 
Per Line after oo 9 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Half a Column 115 0 
Half a Page, ora Column . 2 3 6 
Whole Page 6 60 


payable to MACMILLAN & CO., Limited. 
29 BEDFORD STREET, STRAND, W.C. 
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CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE, 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 





lllustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all Communications: 
“Instrument Company, Ltd., Cambridge.”’ 


STANLEY i 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 








Maihematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
illustrated Price List Post Free. 


W. F. S, obtained the only Medal in the Great [exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MepAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarrEnter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MaLpen, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Pelytechnic Institution, Dr. H. Grat- 
TAN GUINNess, Madame Ave.ina Patri, &c., &c. atent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c.. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissulving Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ng, &c.. &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound 4 Cloth, 3s. 6d. ; Postage, 5¢@. Worthits weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 
Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of 
Apparatus connected with Electricity, Opties, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
Mission account. Rare Bargains of deceased Scientific Men generally 
orhand. College Students and Lecturers supplied. Catalogues 2d. each. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


=nts of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
sukis China Lacquer, Gongs, Shells, and other Curios. 








Imports, 





Net 





| Anodon, 9d. each. 


| Aurelia, rod. each. 





MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTI- 
CAL MICROSCOPIC PETROGRAPHICAL STUDY. 


These Collections contain thin Slices of all of the more important Types of 
Rocks, as mentioned in the latest edition of the ‘‘ Microscopic Physiography 
of Rocks,” by H. Rosenbusch (Stuttgart, 1896). 

Toeach one will be added a printed short description of all the Speci- 
mens and Slices, in order that the student himself might be able to recognise 
and determine the constituents of the Rock. 


Collections of 120, 180, and 250 Thin Slices. Price, in 
Elegant Cases, £7 10s., £11 5s., £16 5S., respectively. 

The same Collections, inclusive of the Specimens 
(size, 35 x 44 inches), £12 10s., £19 10s., £28 158., re- 
spectively. 

As all thin Slices will be microscopically examined before being delivered, 
we can guarantee their perfect reliability, and that they exhibit all the 
characteristics of the rocks, as mentioned in the above-named description. 


Dr. F. KRAN TZ, 


Bonn on Rhine. Rhenish Mineral Office. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllinm, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9¢@. each. Echinus (large), ros. doz. 
Astacus, od. each. Cucumaria (large), «s. 4d. each. 
Apus, 1s. each. 
Nebalia, rs. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 15. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 
Loligo media, rod. each. 
Mya, 1od. each. 
Pedicellina. 1s. per tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 
Raia, 1s. to 2s. 6d. each. 
Lacerta, rod. each. 


Rana, 6d. each. 





Noctiluca, ts. 3d. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 1s. 3d. per tube. 
Meduzoids. 1s. 3a. per tube. 


Coryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8¢. each. 
Cerebratulus, rs. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES 


JAMES HORNELL, Bio.ocicAL STATION, JERSEY. 
WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane. including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., o@., 15., 15. 6d. Zinc relaxing 
Boxes, 9d., 1s., 1s. 6d., 2s. Store Boxes, 25. 6d., 45., 55-,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 4s., 5s., 75. 6¢. Botanical Cases, japanned double 
tin, 1s. 6d., 25. gd., 38. 6d., 4s. 6d., 7s. 64. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 3, 15., 15. 4a. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 34., 
1s.; Brass Blowpipes, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &., Preserved and Mounted by First-class Workmen 
36 STRAND LONDON. W.C. (Five doors from Charing Cross.) 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SEcRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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THE GAMBRIDGE NATURAL HISTORY. 


Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology; and 
A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. 


To be completed in Ten Volumes. Svo. Price 17s. net each. 


Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Protozoa to the Mammals. The Volumes are fully 
illustrated by original figures drawn where possible from nature. When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 


NOW READY. 


WORMS, LEECHES, etc. 


VOLUME II. 

FLATWORMS. By F. W. GamBs_e, M.Sc. Vict., Owens College. 

NEMERTINES. By Miss L. SHELDON, Newnham College, Cambridge. 

THREAD-WORMS, &c. By A. E. Suiptey, M.A., Fellow of Christ’s College, Cambridge. 

ROTIFERS. By.Marcus Harrosc, M.A. Trinity College, Cambridge, D.Sc. Lond., Professor of Natural 
History in the Queen’s College, Cork. 

POLYCHAET WORMS. By W. BLaxLtanp BenuAm, D.Sc. Lond., Hon. M.A. Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

EARTHWORMS AND LEECHES. By F. E. Bepparp, M.A. Oxon., F.R.S., Prosector to the Zoological 
Society, London. 

GEPHYREA, &e. By A. E. Suiptey, M.A., Fellow of Christ’s College, Cambridge. 

POLYZOA. By S. F. Harmer, M.A., Fellow of King’s College, Cambridge. 


SHELLS. 


VOLUME III. 
MOLLUSCS AND BRACHIOPODS. By the Rev. A. H. Cooke, M.A., A. E. Suiprey, M.A., and 
F. R. C. ReEEp, M.A, 


TIMES.—‘‘ There are very many, not only among educated people who take an interest in science, but even among 
specialists, who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various 
departments of Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. 
Altogether to judge from this first volume, the Cambridge Natural History promises to fulfil all the expectations that its prospectus 
holds out.” 

FIELD.—*‘‘ We know of no book available to the general reader which affords such a vast fund of information on the structure 
and habits of molluscs.” 

DAILY NEWS.—*‘ Promises to be, in its own department of science, the most important work of the day. . . . This large 
and exhaustive work is written especially for general readers. No special training in science is needed for the easy comprehension 
of this first volume at any rate. But while the writers treat their respective subjects in what is called a popular way, they are 
careful to give due importance to the latest results of scientific research. The volume is liberally and admirably illustrated.” 

KNOWLEDGE.—*‘ If succeeding volumes are like this one, the Cambridge Natural History will rank as one of the finest 
works on natural history ever published.” 

WESTMINSTER REVIE W.—* Should find a place in the library of every natvralist.” 


INSECTS AND CENTIPEDES. 


VOLUME V. 
PERIPATUS. By Apam Sepewick, MA., F.R.S. MYRIAPODS. By F. G. Sryciair, M.A. 

INSECTS. Part I. By Davip SHarp, M.A. Cantab., M.B. Edin., F.R.S. 

FIELD,.—‘“ Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who 
wish to make themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it 
treats. To such it cannot be recommended too strongly.” 

ATHENA: UM.—* This book will find a place in the library of most entomologists, prove a welcome boon to weak brethren 
who are compelled to lecture—docendo discimus—and occupy by the side of Westwood’s ‘ Modern Classification’ and Burmester’s 
* Manual’ a niche that has long been empty.” 

SCIENCE GOSSIP.—* Every library, school, and college in the country should possess this work, which is of the highest 
educational value.” 

Prof. RAPHAEL MELDOLA, F.R.S., #.C.S., in his Presidential Address to the Entomological Society of London, sata :— 
‘* The authors of this volume are certainly to be congratulated upon having furnished such a v aluable contribution to our literature. 
When its successor appears, and I will venture to express the hope that this will be at no very distant period, we shall be in 
possession of a treatise on the natural history of insects which, from the point of view of the general reader, will compare most 
favourably with any similar work that has been published in the English language.” 

NATURE NOTES.—‘ When the following volume is completed, Mr. Sharp’s work will, we think, last for many years as 
the standard text-book on Entomology in England.” 

SCIENCE PROGRESS.—* The work is excellently illustrated, and besides being full of interest for the general reader will 
prove extremely useful to the student.” 


*,* The next Volumes to appear will be Vol. 1X. on BIRDS, by Mr. A. H. EVANS, and Vol. VII. on FISHES 
and kindred forms, by Prof. BRIDGE and other contributors. These will be published in the course of 1897, and the 
remaining Volumes are all in active progress. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN ‘AND CO’S PUBLICATIONS. 


SECOND THOUSAND. 
MIsSsS EKINGSLEY’S TRAVELS. 
TRAVELS IN WEST AFRICA (Congo Francais, Corisco, and 


Cameroons), By Miss MARY H. KINGSLEY. With 16 Full-Page and numerous Text Illustrations. Demy 8vo, 
21s. net. 
SCOTSMAN.—“ One of the most graphic, lively, and entertaining records of travel in Africa.” 
With Portrait, Svo, 12s. net. 


ESSAYS AND ADDRESSES. By Sir J. Russell Reynolds, Bart., 


F.R.S., M.D.Lond., LL.D. Edin., LL.D.Aberd., President of the Royal College of Physicians of London; President of 
the British Medical Association, &c. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV 


THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 


B. WILSON, Ph.D., Professor of Invertebrate Zoology, Columbia University. 8vo, 14s. net. 


THE MECHANICS OF PUMPING MACHINERY. A _ Text-book for 


Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV HERR- 
MANN. Authorised Translation from the Second German Edition by KARL P. DAHLSTROM, M.E., late Instructor of 
Mechanical Engineering at the Lehigh University. With 197 Illustrations. Medium Svo, 125. 6d. net. 


COLLIERY SURVEYING. | A Primer designed for the Use of Students and 


Colliery Manager Aspirants. By T. A. Oo DONAHUE, M.E. , Editor of Mining Engineering. Globe 8vo, 25. 6d. 


MACMILLANS MAGAZINE. 


No. 448. FEBRUARY. Price ONE SHILLING. 
CONTENTS : 











1.—THE SECRET OF SAINT FLOREL. 5-—THE TWO PRIESTS OF KONNOTO. 
Chapters XXXI.—XXNIII. (Conclusion. ) 6.—VANISHING PARIS. 

2.—FROM FAR CATHAY. 7.—THE FLYING BISHOPS. 

3-—LITERATURE AND MUSIC. 8.—AN EPOCH OF RUMBLING CREEK, 

4-—POLITICAL PARTIES IN AMERICA. 9.—THE COLDSTREAM GUARDS. 


Illustrated, price Is. 4d. 


THE CENTURY MAGAZINE 


For FEBRUARY contains, besides many Stories and Articles : 
CAMPAIGNING WITH GRANT. From Spotsylvania to the North Anna. By HorAcE PorTeR. With a Picture by 
B. West CLINEDINST. 
THE BATTLE OF COPENHAGEN. By A.Lrrep T. MAHAN, Author of “Influence of Sea Power in History.” With 
Pictures by HOWARD PyLe, Maps, Portraits, Xc. 
IN THE DESERT WITH THE BEDOUIN. By R. Ta.sor KELLy, With Pictures by the Author. 


Illustrated, price Is. 


ST. NICHOLAS MAGAZINE 


For FEBRUARY, contains, besides many Stories and Articles : 
AN ALARM OF FIRE BY TELEGRAPH. ByC. T. Hitt. Illustrated by the Author and from Photographs. 
MISS NINA BARROW. Chapters I., II. By Frances CourTNEY BayLor. Illustrated by R. B. Biren. 
THE BOY I KNEW. III. By Laurence Hurron, Illustrated by C. M. RELYEA and from Photographs. 


PSYCHOLOGICAL REVIEW. 


Edited by J. MARK BALDWIN, Princeton University; and J. MCKEEN CATTELL, Columbia College. 
No. 1. Vol. IV. JANUARY, 1897. Price 3s. net. (Annual Subscription, 16s. 6¢., payable in advance.) 
CONTENTS. 

THE KNOWER IN PSYCHOLOGY. By GeorGe Stuart FuLLERTON.—STUDIES IN THE PHYSIOLOGY AND 
PSYCHOLOGY OF THE TELEGRAPHIC LANGUAGE. By WiLutiaAmM Lowe Bryan and NosLe HArtrer.—THE 
INFLUENCE OF INTELLECTUAL WORK UPON THE BLOOD-PRESSURE IN MAN. By A. Biner and M. 
VascHipE.—DISCUSSION AND REPORTS.—PSYCHOLOGICAL LITERATURE.—NEW BOOKS.—NOTES. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDE RICK BEDELL. 
No. 4, Vol. IV. JANUARY-FEBRUARY, 1897. Price 3s. net. 

CONTENTS: 

THE FREEZING-POINTS OF DILUTE AQUEOUS SOLUTIONS. III. By E. H. Loomis.—A METIIOD FOR 
ENERGY MEASUREMENTS IN THE INFRA-RED SPECTRUM AND THE PROPERTIES OF THE ORDINARY 
RAY IN QUARTZ FOR WAVES OF GREAT WAVE LENGTH. By Ernest Fox NicHo_ts.—HEAT RAYS OF 
GREAT WAVE LENGTH. By H. Rusens and E. F. NicHots.—MINOR CONTRIBUTIONS.—NEW BOOKS. 


MACMILLAN AND CO., LIMITED, LONDON. 
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EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices » ig a from £5 to £7 Ts. 


EY: MY This famous Instrument has /Aree circles of divisions and figures ‘instead of ove, thus giving a 
a tered beautifully extended Scale, and consequent easy reading. Inve iluable for Alpine Climbers, Tourists 

Lin la % A 
oA a 7 Surveyors, Kc. 


Ne * adeyono * ~ \ 


SPLENDID TESTIMONIALS. 


manzer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E., 


“OPTIMUS” GANTILEVER Pxotocrapnic ENLARGER. 


* Specially suited for Pocket Kodak and Bull's Eye Negatives. Snsagmencent Gas, 
Extra 7/6 





Catalogue 
Post Free. We are now offering a series of instruments of this already px pul ar model. 
finishe cind ten superior and m AE Pract ils style . The mahog any is well 
seasoned, the brass work be autifully px slishee , the bellows is of durable 
leather rhe lamp gives a brilliant ar d eve n ligh The optical system is ooo ooo 
throughout of the best. The Lenses will be found to give a very flat field 








i and good marginal definition. 
Ay. 10, Diameter of Compound Condenser. 
ta He : gin sin. 6in. Sin >in 1oin. al 
a Price, without front 

; lens ines 62 - 70/- SO- t10/- 150- 200)- 

¥ = Extrafor front lens 27/- 37/-  G3/-  63/- | G3/-  105/- 

‘ it i in e in. 

Sovering Plates 


0 & YM HOLBORN VIADUCT, EC. LONDON. 


“ STRONGEST AND BEST.”— Health. 


Frys 


PURE CONCENTRATED 


Cocoa 


OVER 200 GOLD MEDALS AND DIPLOMAS. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 














MICHAEL FARADAY. BARON ADOLF ERIK NOR- WILLIAM SPOTTISWOODE. 
THOMAS HENRY HUXLEY. DENSKJOLD ARTHUR CAYLEY. 
CHARLES DARWIN. HERMANN L. F. HELMHOLTZ. SIR C. W. SIEMENS. 

, Tv SIR JOSEPH DALTON HOOKER. JOHN COUCH ADAMS. 
JOHN TYNDALL. WILLIAM HARVEY. JAMES JOSEPH SYLVESTER. 
SIR GEORGE GABRIEL STOKES. sir GEORGE B. AIRY. DMITRI IVANOWITSH MEN 
SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. DELEEF. 

SIR CHARLES WHEATSTONE. JEAN BAPTISTE ANDRE DUMAS.| LOUIS PASTEUR 

SIR WYVILLE THOMSON. SIR RICHARD OWEN. ae 
ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. | SIR ARCHIBALD GEIKIE. 
LORD KELVIN. | JAMES PRESCOTT JOULE. | SIR JOSEPH LISTER. 


N.B.—The Portraits of Sir A. Geikie and Sir J. Lister belong to a New Series, and 
are Photogravures. ' 
? Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set o 
29 Portraits in a Handsome Portfolio for £7 10s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, , 2 +a 
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NEWTONIAN X-RAY CURRENT METER. 


been to judge the length of 
exposure. This can easily be 


Current Meter. The arrange- 
ment answers the purpose 
admirably. The same con- 
ditions can, if desired, be re- 
produced from day to day, 
and the voltage being con- 
stant, the number of amperes, 
on which the rapidity of ex- 
posure then entirely depends, 
can be varied as desired and 
adjusted to the greatest 
nicety by the tension screw 
of the coil. 


“X” Ray Current Meter, comprising Ammeter ane Volt- 
meter suitable for use with Induction Coils, £5 


SOLE MAKERs: 
NEWTON & CO. 
3 FLEET STREET, LONDON. 
List of Apps-Newton Induction Coils and X-Ray Apparatus Post Free 
on application. 


BECK’S MICROSCOPES. 











I-in. and }-in. Object Glasses, 


in Polished Mahogany Case, 
‘£6 10s. 


Two Eyepieces, and packed 
in Polished Mahogany Case, 
£7 5s. 


No. 298. —The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and _ Focussing 
and Swinging Adjustments, 


STAND No. 25. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.¢. 








The principal difficulty in | 
X-Ray photography _ has | 


done by using an X-Ray | 


No. 25a. —THIS MODEL, with 


Two Reepioses, and packed | 


No. 25B. —THIS MODEL, with | 
§-in. and }-in. Object Glasses, | 








ASTRONOMICAL TELESCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestris al and two Celestial Eyepieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn's Ring and 


Jupiter's Belts 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS, 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 





PRICE 21/- and upwards, 


Accurate Thermometers for al/ Purposes. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 





ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 
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BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal—MISS EMILY PENROSE. 
LENT TERM SESSION 1856-97. 
The Half-Term will beginon MONDAY, FEBRUARY 22. 
Special Classes for Students who matriculated in January. 
LUCY J. RUSSELL, Honorary Secretary. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society's Apartments, Burlington House, on FRIDAY, February 19, 
at Three o'clock. 

The Fellows and their Friends will Dine together at the Criterion 
Restaurant, Piccadilly, at 7.30 p.m. Tickets to be obtained at the Society's 
Apartments. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR MEN. 
SCHOLASTIC AGENCY WORK at lowest charges to cover expenses. 


Registrar—W. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 


UNIVERSITY COLLEGE, LONDON. 


The Course of Instruction in ELEMENTARY BIOLOGY for Students 
preparing for the Prel. Sci. and Int. Sci. Examinations at the University of 
London begins on February 16, 1897. 


_J. M. HORSBURGH, M.A., Secretary. 


KARACHI, INDIA. SIND MADRESSEH 
(MAHOMEDAN COLLEGE). 


\ PRINCIPAL Wanted for the above State-aided Institution. Must be 
a Graduate in Nonours of a British University, and not more than 35 years 
He will be required to teach English Literature, Mathematics, and 
Elementary Science. Salary, Rs. 450 per mensem, rising by biennial 
increments of Rs. 50 to Rs. 700 per mensem. A house will shortly be pro- 
vided rent free, and in the interim rent-free quarters will be provided. £60 
allowed for Passage money. 

\pplic ations will be received, up to March 10, by Sir James Petce, 
Indiz ; Office, London, from whom further partic ula: ars as to the Appointment 
may obtained. 


UNIVERSITY COLLEGE OF SOUTH 


WALES AND MONMOUTHSHIRE, 
FACULTY OF MEDICINE. 

The Council invites applications for the PROFESSORSHIP OF 
ANATOMY. Eighty copies of Application, together with testimonials, 
must be in the hands of the undersigned on or before MARCH 8, 1897. 

Further particulars may be obtained on application to 

J. AUSTIN JENKINS, _ B.A ‘ Suemey and Registrar. 

U niversity y College, Cc arditf, February 8, 1897 


of age. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


Applications will be received up to March 15 for the Appointment of 
DEMONSTRATOR of PHYSIOLOGY. Salary, £150. 
Particulars may be obtained from the CoLLEGE SECRETARY. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


SE ne D ASSISTANT to the Lecturer on Electricity at the Artillery 
College (20-25), February 24. Technical Training and (Qualifications 
necessary. 

The date specified is the latest at which Applications can be received. 
They must be made on Forms to be obta nee, with particulars, from the 
SECRETARY, Civil Service Commission, London, S.W. 





FOR SALE. —Fine MICROSCOPE, by 


Ross, with accessories—1” Objectives ; 3 Eyepieces ; Micro- 
meter Eyepiece ; pall. ri "?P Oe ariser; Analyser; Selenite Plate ; 
Bull’s-eye Condenser; 2 Lieberkiihns; Camera Lucida (2), &c. In 
large strong wooden Case, complete, £15. Also MICRO-SPECTRO- 
SC ‘OPE, by corte ; fine instrument, in Box, £6. Also T AB LE 
SPECTROSCOPE, by Brown1NG, 1 prism; in Case, ha 15s.—** D.,” 

Nature Office. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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| 
- | 
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MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 


Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, ~ LONDON, E. C. 


e : BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, Anglesite, 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, i in boxes with divi isions, as supplied to the Department of Science 
and Art :—2o Typical Rocks (about 3” x 4”), 208.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
cry: stallized Sz andstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Ses siography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
» Geological Hammers. 
pet Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarprenTer, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
ran GUINNESS, Madame Ape.ina Patri, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d. ; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIAL ist, B rewster House, 82 Mortimer Road, Kingsland, N. 








ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis Chin: a Lacquer, Gongs, Shells, and other Curios. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 





In 3 Vols., 
|The WILDERNESS and its TENANTS. 
By JOHN MADDEN. 


Geographical and other Sketches Illustrative of Life in Wild Countries— 
Meteorological, Botanical, Zoological, Ornithological, &c. 
London: SIMPKIN, MARSHALL, & CO., Lrpv. 


Demy 8vo. 
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MESSRS. LONGMANS & COS SCIENTIFIC BOOKS. 





Complete in THREE VOLUMES, Half. Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 240 Illustrations, 
8vo, £2 2s. Vol. III., with 352 Illustrations, 8vo, £3 35. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Se. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. 





Complete i in FOUR VOL U MES, Half-Bound. Vols, I. and II., £2 2s. each. Vol. III,, £2 10s. Vol. £3 


WATTS DIGTIONARY OF CHEMISTRY. 


Revised and entirely Re-written by H. FORSTER MORLEY, M.A., D.Se., Fellow of, and lately Assistant Professor of 
Chemistry in, University College, London ; and M, M. PATTISON MUIR, M.A., F.R.S.E., 


Fellow, and Prelector in Chemistry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 


A TEXT-BOOK OF INORGANIC CHEM- RIVINGTON’S COURSE OF BUILDING 


ISTRY. By G. S. NEWTH, F.I.C.; F.C.S., Demonstrator in the CONSTRUCTION. 


Royal College of Science, I ‘ondon . Assistant E xaminer in C hemistry, NOTES ON BUILDING CONSTRUCTION. 


) WwW 6m r rown 8vo, : : — 
Science and Art Department. ith 146 Mustrations. Cro _ Arranged to meet the Requirements of the Syllabus of the Science and 





6s. 6d. Art Department of the Committee of Council on Education, South 
foal Kensington. Medium 8vo. 

ON THE SENSATIONS OF TONE AS A Parr I. FIRST STAGE, OR ELEMENTARY COURSE. With 
PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC, 2 Woodcuts. 108. 64 
By HERMANN L. F. HELMHOLTZ, M.D. Third English paxr 11, COMMENCEMENT OF SECOND STAGE, OR AD- 
Edition, Translated and _ specially 2 to the use of Musical VANCED COURSE. With 479 Woodcuts. 10s. 6d. 
Students, by ALEXANDER J. ELLIs, F. R.S. With 68 Figures engraved | pap III. MATERIALS. Advanced Course, and Course for Honours. 
on Wood, and 42, Passages in Musical Notes. Royal 8vo, 28s. With 188 Woodcuts. 21 


GANOT’ S ELEMENTARY TREATISE ON Part IV. CALCULATIONS FOR BUILDING STRUCTURES 


PHYSICS, Experimental and Applied. Translated and Edited from 


Gans eects de Payee Pied “Wit, Coed Paes, TEXT-BOOKS OF SCIENCE. 


Fourteenth Editio seg ‘ j ; 
soit saa ieeiion, and an Appendix of Problems and Examples, with, ABNEY’S PHOTOGRAPHY. 115 Woodcuts. 35. 6d. 
Answers. Crown 8vo, 15s. ANDERSON’S The STRENGTH of MATERIALS and 
STRUCTURES. 66 Woodcuts. 3s. 6d 
GANOT’S NATURAL PHILOSOPHY FOR armstTRONG’S ORGANIC CHEMISTRY. 8 Woodcuts. 
GENERAL READERS AND YOUNG PERSONS. | Translated 


3s. 6d. 
and Edited from Ganot’s ‘‘Cours Elémentaire de Physique,” by E. ALL’S ELEMENTS ACTRON , ; , 3 
ATKINSON, Ph.D., F.C.S. Eighth Edition. With 7 Plates, 62, | "ALL'S ELEMENTS of ASTRONOMY. 130 Woodcuts. 


nn ae Ee ey eee Senet 2 E8, BARRY’S RAILWAY APPLIANCES. 218 Woodcuts. 45. 6¢. 
ELECTRICAL ENGINEERING for ELEC- BAUERMAN’S SYSTEMATIC MINERALOGY. 373 

TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those Woodcuts. 6s. 

branches prescribed in the Syllabus issued by the City and Guilds Tech- BAUERMAN’S DESCRIPTIVE MINERALOGY. 236 

nical Institute.) By W. SLINGO and A. BROOKER. Revised and Woodcuts. 6s. 

Enlarged Edition. With 346 Illustrations. Crown 8vo, 12s. GLAZEBROOK & SHAW’S PRACTICAL PHYSICS. 134 


Woodcuts. 7s. 6d. 

ELEMENTARY TREATISE ON ELEC- GLAZEBROOK’S PHYSICAL OPTICS. 183 Woodcuts. 6s. 
TRICITY AND MAGNETISM. Founded on Joubert’s “Traité GORE’S ART of ELECTRO-METALLURGY. 56 Wood- 
Elémentaire d’ Electricité.” By ys Lames F. a.5., Quis Pro- cuts. 6s. 
fessor of Physics in University ollege, London ; an ATKIN- GRIBBLE’S PRELIMINARY SURVEY. 130 Woodcuts. 6s 

0 ofesso’ Sci Cc e u “ nore ian wae Oe . . xpi 2 , oy as 
ease With ir Mactatons. ‘Crown ve. 62 "| GRIFFIN'S ALGEBRA and TRIGONOMETRY. 3. 6d 
.MES’S e "AM ENGINE. 212 Woodcuts. Se 

THE MAGNETIC CIRCUIT IN THEORY WUNTINGTON & MACMILLAN’S METALS; their 
AND PRACTICE. By Dr. H. DU BOIS, Privatdocent in the PROPERTIES and TREATMENT. 130 eee - 9s. 6d. 

University of Berlin. Translated by Dr. AtxKinson, formerly Pro- New Edition Just Ready. 


fessor of Experimental Science in the Staff College, Sandhurst. With JEN KIN’S E LECTRICITY and MAG WE TISM. 177 Wood- 


94 Illustrations. 8vo, 12s. net. aia 


35. 6d. 
THE GAS AND OIL ENGINE. By Ducatp ™: AXWE LL’S THEORY of HEAT. 38 Woodcuts. 35. 6a. 


CLERK, Associate Member of the Institution of Civil Engineers, | ME —eo D’S ARITHMETIC and MENSURATION, 


Fellow of the Chemical Society, Member of the Royal Institution, . 6d. KEy, 3s. 6d. 
Fellow of the Institute of Patent Agents. Sixth Edition, Revised and MILL ER’S INORG: ANIC CHEMISTRY. 72 ae uts. 
Enlarged. 8vo, 15s. . 6d. 


A PRACTICAL TREATISE ON THE PRESCE * SIVEWRIGHT’S TELEGRAPHY. 258 W ood- 


“OTTO” CYCLE GAS ENGINE. By WILLIAM NORRIS, RUTL EV’S The STUDY of ROCKS. 6 Plates and 8& 


M.I.Mech.E. With 207 Illustrations. 8vo, tos. 6d. Woodcuts. 45. 6¢ 
DISEASES OF PLANTS INDUCED BY SHELLEY’S W ORKSHOP APPLIANCES. 323 Woodcuts. 
CRYPTOGAMIC PARASITES: Introduction to the Study of Patho- a _ aver " 45. 6d. 


genic Fungi, Slime-Fungi. Bacteria, and Alga. By Dr. CARL THOME « BENNETT'S BOTANY. 600 Woodcuts. 6s. 
FREIHERR VON TUBEUF, Privatdocent in the University of THORPE’S QUANTITATIVE CHEMICAL ANALYSIS. 


Munich. Translated by Witt1aMG. Situ, B.Sc., Ph.D., Lecturer 88 Woodcuts. 48. 6d. 
on Plant Physiology, University of Edinburgh. With 330 Illustration. THORPE & MUIR’S ( QUA ALITATIVE CHEMICAL 
Royal Svo, 18s. net. Just Published. ANALYSIS. 57 Woodcuts. 


THE PHYSIOLOGY OF PLANTS. A Popular) TILDEN’S CHEMICAL PHILOSOPHY. 5 Woodcuts. 


Treatise for the use of Gardeners, or for Students of Horticulture and of UNWIN'S MACHINE ESICN - : r1.G ral Pri 
Agriculture. By Dr. PAUL SORAUER, Director of the Experi-| UNWINS Mé ee cee oe ee See 
mental Station at the Royal Pomological Institute in Proskau (Silesia). sone Foomnine’, ene Rigg eel ggg 304 Woedcuts. 6s. 
Translated by F. E. Wetss, B.Sc., F.L.S., Professor of Botany at the - a peep Poti gap ne 

Owens College, Manchester. 33 lilustrations. 8vo, gs. net. WATSON’S PLANE and SOLID GE OMETRY. 35. 6d. 





LONGMANS, GREEN, & CO., LONDON, NEW YORK, anp BOMBAY. 
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THE ELECTRICAL C0. | TD. “CROSBY LOCKWOOD & SON'S NEW BOOKS, 





COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 
Direct Investigations, or Photography. 


RONTGEN TUBES, <<“ PLUORESCENT 
SCREENS. 


with 3 é ——\ 
Double 
Coated 





Electrodes, = : 


available 








for any length of 
Spark, 
20s. each. 


COILS. 
TRANSFORMERS. 


Platino Cyanide of 
Barium. 


ACCUMULATORS. 





CELLS. 


Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


&@ Send for Complete Priced Catalogue. 


7 FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


M4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 alf-Meon Street, 


_ LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER. 
Telephone Number— 2038. 


a 





Apparatus for estimation of sulphur in spent oxide. 


Cc 


>t STANLEY | i 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, 


of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLD 
MepaAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


 ebemeten Telegraphs: Their History, 


| Metallurgy of Gold. 
| Gold Extraction by the Cyanide Process. 


Drawing, and Surveying Instruments | 


Modern Cycles: A Practical Handbook on their Construc. 
tion and Repair. By A. J. WALLIS-TAYLER, A.M. Inst.C.F 
Crown 8vo, 10s. 6d., cloth. “5 

| Motor Cars: or, Power Carriages for Common Roads, By 
A. J. WALLIS-TAYLER, A.M.Inst.C.E. 4s. 6d. (Shortly. 

Mngineer’ s Year-Book of Formule, Tables, &c., 

FOR 1897. By H. R. KEMPE, A.M. Inst.C.E. 750 pp. With 850 
Illustrations. Crown 8vo, 8s., leather. 

Water and its Purification: A Handbook for the use 
of Local Authorities, Sanitary Officers, and others interested in Water 
Supply. By S. RIDEAL, D.Sc. (Lond.) Crown 8vo, 7s, 6d., cloth. 

Light Railways for the United Kingdom, India, 
and the COLONIES. By J. C. MACKAY, A.M.Inst.C.E. ifs, 

Practical Tunnelling. Fourth Edition, 
Enlarged (1896). By D. K. CLARK, M.Inst.C.E. With 34 Folding 
Plates and other Illustrations. Impl. 8vo, £2 2s., cloth. 

Retrigeseting and Ice-Making Machinery. By A. 

VALLIS-TAYLER, A.M.Inst.C.E. Crown 8vo, 7s. 6d., cloth. 

Construction, 
and Working. By C. BRIGHT. Royal 8vo, £3 3s., net. [Short/y. 

Electrical Mngincer's Pocket-Book. By Ii. R. 
KEMPE, M.I.E.E. 5s,, leather. 

Electric Light Fitting: A Handbook for W orking Elec- 
trical Engineers. By J URQUHART. Crown 8vo, 5s., cloth. 

Colliery Working pe Management. By H. F. 
BULMAN and R. A. S. REDMAYNE. With 28 Plates and other 
Illustrations. Including Underground Photographs. 8vo, 15s. 

Inflammable Gases (The Detection and Measurement of), 
3y Professor FRANK CLOWES. Crown 8vo, 5s., net. 

By M. Eiss_er. Fourth Enlarged 

with 250 Illustrations and Folding Plates. 8vo, 16s. 


By M. 


Revised and 


Edition, 700 pp., 


EISSLER. 8vo, 7s. 6d., cloth. 
Nitro-Explosives: Their Properties, Manufacture, Xc. 
By P. G. SANFORD, F.1L.C. Crown 8vo, 9s., cloth. 
CROSBY LOCKWOOD & SON, 7 Stationers’ Hall C 


London: Court, E.C. 


NEW BOOK BY THE LATE GEORGE JOHN ROMANES. 


ESSAYS. 


By GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 
EDITED BY 
| Cc. LLOYD MORGAN, 
| Principal of University College, Bristol. 
Crown 8vo, 6s. 

Conrents.—Primitive Natural History—The Darwinian Theory of 
| Instinct—Man and Brute—Mind in Men and Animals—Origin of Human 
| Faculty—Mental Differences between Men and Women—What is the 
| Object of Life?—Recreation—Hypnotism—Hydrophobia and the Muzzling 

Order. 
LONGMANS, GREEN, & CO. 
“AND  DIS- 


NUNN, F.R.C.S., 


London : 


GROWING CHILDREN, 
ORDERS OF DEVELOPMENT. By T. W. 
| Consulting Surgeon to the Middlesex Hospital, &e. 
London: KEGAN PAUL, TRENCH, TRUBNER & CO’ 
Price Two Shillings. 


DENT’S WATCHES. 


| Highest Quality. Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 
E. DENT & CO. 


Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LOm™mMDON. 


| 


DENT 


TRADE MARK. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 












ae SSS SS SSE SSE SS SS SS 





INES S PATENT PRESSURE PORTABLE ANEMOMETER ™ a ® 
& CASELLA LONDON 





For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. D1NEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shows directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE £3 10 O 


L.. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147*HOLBORN BARS, LONDON, E.C, 
WATKINS & DONCASTER, | THE 
MTUMLITS, SOP AH aopLiances ano caonvers, "°°" CAMBRIDGE MODEL AND HISTOLOGIST 
Bape apg Sy om ah gg ge ys MICROSCOPES. 


Boxes, gd., 15., 1s. 6d., 2s. Store Boxes, 2s. 6d., 45.,5s.,6s. Setting Boards, | 


flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 115. 6d., 145. SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY 


Breeding Cage, 25. 6d., 45., 58., 78. 6d. Botanical Cases, japanned double 


tin, 15. 6d., 2s. gd., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. LABORATORIES OF CAMBRIDGE, &c., dc. 

to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing A 

Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 1s. 4d. per From £5 5s. 

doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British . . - i : 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket | The Design, Construction, and Optical and Mechanical Per- 


Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists Companion, contain- | formance is of the highest Class, and for General or Advanced 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony | Work and Micro-Photography “y _ *xceptional advan- 
handles, 1s. 3@, ; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., ti : i cro-Photography, they possess exceptional advan 
ts.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and | ‘ages. . : ' 

Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of Illustrated Catalogue on Application to 

every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 


improved pattern), 2s. 6d. and 5s. each. H E N R 2 4 C R oO U C H ‘ 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. BARBICAN OPTICAL WORKS. 


Cabinets.—Special Show Room. For Particulars and Measurements see 


9 
our Catalogue (66 pp.), which will be sent post free on application. 92 DUNCOMBE ROAD, LONDON » N. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. - . 
36 STRAND LONDON: W.C. (Five doors from Charing Cross.) | THE 


 * PROF. A, LOISETTE’S CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ASSIMILATIVE MEMORY SYSTEM. LIMITED, CARLYLE ROAD, CAMBRIDGE 


Manufacturers of the Original Cambridge 
The last, most complete and perfect edition. Rocking Microtome. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. - : 


Indispensable in Preparing for Examinations. REDUCTION IN PRICE. 
Handsomely bound, with portrait and autograph. Price $2.50 American, . : 
tos. 6d. English. Prospectus with opinions of Educators, Scientific, In Consequence of the great success of the Cambridge Rocking 


Professional, and Business Men all over the world FREE. Address, | Microtome and an increasing demand, the Company are now in 
A. LOISETTE, 237 Fifth Avenue, New York, or 200 Regent Street, London. | a position to supply the Instrument at the GREATLY REDUCED 
Not sold elsewhere. | Price of £4 4s. Od. 


se — | Iso i luced a N Mi arg 
THE GENERAL SCIENCE & TECHNICAL STORES | which cuts pertctly at Sections. OP 


(EsTABLISHED 1862), lllustrated Catalogue of Apparatus sent Post Free on 
CHENIES STREET, TOTTENHAM COURT ROAD. receipt of 15. 6d. 
A. CAPLATZI Address all Communications: 

Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of ‘‘Instrument Compan Ltd Cambridge.’”’ 
A paratus connected with Electricity, Optics, Mechanics, Physics, p y> ’ g ° 
Chemistry, Engineering, Surveying, &¢c., on his own and Com- git ——— — 
mission account. Rare Bargains of deceased Scientific Men generally 

orhand. College Students and Lecturers supplied. Catalogues 2d. each. 


PHGNIX FIRE OFFICE, HORNTON- ICKARD 








1 CAMERAS, 
9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. ‘AMBER’ & RUBY.’ 
EsTABLISHED 1782. ° 
MODERATE RATES. ABSOLUTE SECURITY. | For HAND or STAND, 

ELECTRIC LIGHTING RULES SUPPLIED. | _ i | Me 
LIBERAL LOSS SETTLEMENTS. | Time and SHUTTER from 4 
PROMPT PAYMENT OF CLAIMS. | Instantaneous 18s. 6d. iB 4 

Secreraries—W,. C. MACDONALD and F. B. MACDONALD. illustrated Catalogue Free 


LOSSES PAID OVER £20,000,000. THE THORNTOK-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM 
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“OPTIMUS” GANTILEVER pxorocrapnc ENLARGER. 









* Specially suited for Pocket Kodak and Bull’s Eye Negatives. Incandescent Gas, 
Catalo, Extra 7/6 
Post Free. We are now offering a series of instruments of this already popular model. nad 
finished in a very superior and most practical style. The mahogany is well 
seasoned, the brass work beautifully polished, the beilows is of durable 
leather. The lamp gives a brilliant and even light. The optical system is 
cone throughout of the best. The Lenses will be found to give a very flat field 
and good marginal definition. 
* Diameter of Compound Condenser. 
He i : 41n. 51n. 6in, Sin. gin. 101n. 
Price, without front 
lens ses : 62/- 70/- SO/- 110/- 150/- 200/- 
Extra for front lens ed - 37/- 63/- 63/- 63/- 105/- 
in. im in. in. in. 
~~ Covering Plates .. 34 9X 12 64x43) 74xX5 | 84x53 





__ PERKEN, SON & RAYME T cement’. LONDON. 
X-RAYS. 


X-RAY FOCUS TUBES. Guaranteed. Price 22s. 
INDUCTION COILS, 4 @ few days’ notice. 


2-in. to 20-in. Sparks. Own make. Thick Platinum Contacts. Length of Spark guaranteed. 
3-in. Spark... Me oa ae a ee ee a: £9 00 
Ditto, bettermake .. ... a eae 1010 0 
PATENT PUMP, and itieete 1 for rs producing Crookes’ Vacuum, 


AS SUPPLIED BY US TO THE PROMINENT LABORATORIES. 


EA RV E W Ne PEA EB, 
56 CHARING CROSS ROAD, LONDON, W.C. 


Lllustrated Catalogue, Parts 1 and 2, Sixpence each. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE: S. NEwcoms, Mathematics; R. S. WoopWARD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. LE ConTE, Geology; W. M. Davis, 

Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 

S. H. Scupper, Entomology; N. L. Brirron, Botany ; HENry F. Osporn, General Biology; H. P. Bowpitcu, Physiology ; 
J. S. BILLinGs, Hygiene; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAy BEE SENT TO 
MACMILLAN & CO., LIMITED, ” AND 3° BEDFORD STREET, COVENT GARDEN, LONDON. 








NOT. TCE. adver dlemmente and business Ietheve for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 


£ 5s. a. Pa 5s. a. 

Half early tee ee ee 4 . 4 Three Linesin Column ....... o 2 6 
OM cc en ephaentdise ee Per Line after ......-.----: 0 0 9 
To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column . 0 18 6 
Be oe oh Ge ohm 110 6 Quarter Page, or Half aColumn ... 115 © 
ae 65458's eee § o15 6 Half a Page, ora Column ..... . 73 
ade, tek 6 Ore Fx @ o 8 o | a a er ae 6 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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THE MOST NUTRITIOUS COCOA ESTABLISHED 1851. 


| | BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 


GRATEFUL—COMFORTING. repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 








WITH FULL NATURAL FLAVOUR. FRANCIS RAVENSCROFT, Manager. 
To SCIENTISTS and LANTERNISTS, &c. LIVING SPECIMENS FOR 
Tee ae LAMTRUS MANUAL, te eelewen Soe aoe tor Maer: THE MICROSCOPE. 


trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving. Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcellg, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 





and should be studied by the experienced operator and amateur alike.” 

A complete vade mecum of Optical Lantern Manipulations. Price, THOMAS BOLTON, 

bound .n Cloth, 3s. 6d. ; Postage, sd. Worthits weight in gold. Send | 

for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, | 25 BALSALL HEATH ROAD, BIRMINGHAM. 


Mortimer Road, Kingsland, North London. 





y MARINE BIOLOGICAL ASSOCIATION 
HOLLOWAY S OINTMENT | OF THE UNITED KINGDOM. 
CURES | THE LABORATORY, PLYMOUTH. 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


| 
| The following animals can always be supplied, either living 
| or preserved by the best methods :— 
| Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
| onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
| Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
| For prices and more detailed lists apply to 
ee ae | Biological Laboratory, Plymouth. THE DIRECTOR. 
| 


Oe WHORE. 3. cascacitsacs 


Manufacturer of every description of AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 


CONJURING APPARATUS Edited by RicHarp Soutn, F-E.S., 
* With the Assistance of 


MECHANICAL “NOVELTIES. Rosert Apkin, F.E.S. Martin Jacosy, F.E.S. 





T R. Bitvups, F.E.S. J. H. Leecn, B.A., F.L.S., F.E.S. 
Tri W. Lucas Distant, F.E.S., &c. Dr. D. Suarpe, F.R. F.E.S. &c. 
ricks and Illusions for Theatr Epwarp A. Fitcn, F.L.S., F.E.S. | G. H. VERRALL, F.E 
cg F. W. Fronawk, F.E.S. W. Warren, M.A., F.E.S. 


Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. } 
a | Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
39 RUE DE TREVISE 39, | chiefly with the home fauna, but there are frequent articlesand notes on 
PAR | matters of interest pertaining to the Entomology of various parts of the world. 
is. Published on the first of each month. Price 6d. Subscription, 6s. per 

| annum post free to any country. 


W. F. Krirey, F.E.S. 








Catalogue in English, Post Free, 2}d. Large | 
Catalogue in French, 120 pp., Post Free, 1s. London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





THIRD THOUSAND NOW READY. 
MISS KINGSLEY’S TRAVELS, 


TRAVELS IN WEST AFRICA. 


(CONGO FRANCAIS, CORISCO AND CAMEROONS.) 
By Miss MARY H. KINGSLEY. 
With 16 Full-page and numerous Text Illustrations. Demy 8vo, 21s. net. 





ATHENA: UM.—* it is pleasant to find so much in this admirable book to praise and commend and so little to disagree with.” 

ACADEMY.—* A very interesting and singularly instructive book.” 

DAILY NEWS,.—“ Fun, wit, humour, and good humour, a delight in adventures, an abounding love of forest, mountain, 
and river, and sympathy with savage life, the reader will find in this book.” 

SCOTSMAN.—One of the most graphic, lively, and entertaining records of travel in Africa.” 


MACMILLAN AND CO., LIMITED LONDON. 
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W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 


This is a Vacuum Tube of new form which embraces the following special features :— 

The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary 
Focus Tube. 

Deep structures of the body can’ be radiographed with the utmost facility by its means. The 
magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtained with a “ Penetrator ” 
Tube. Prints may be seen at W. W. and Sons’ Showrooms. 

The Anode:is so constructed that by warming the Tube the Vacuum can always be controlled. 

The Electrodes are widely apart, so preventing the possibility of sparking outside the Tube. 

The Terminals are very strongly made, and cannot easily be damaged. 

The Tube is made in the very best manner, and has yielded in our hands much superior results 
with the Fluorescent Screen and radiographically with deep structures, than any other Tube. 

Price 35/- (post free, 36/-). Special large size for 8-in. and 1o-in. Spark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘*‘ Penetrator” Tube will be given at all times to Customers. 
’ OPINIONS: 





Witson Nosie, Esg.—‘‘ With a 4-inch Spark I can get results superior to other tubes taking 10-inch. The tube is excellent.” 

Dr. GERARD SmiTH.—‘‘I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the definition is decidedly superior.” 

V. E. Jounson, Esg., M.A.—‘“‘It is the most brilliant tube that I have yet tested.” 


Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Zséadlished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World’s Fair, Chicago, 1893 ; Two Gold Medals 
Paris Universal Exhibition, 1889, &c. . 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, st 
EFFICIENT. OS oe) pee 









Suitable for all classes 
of Agricultural 


l 
+e) Work. 


REFERENCES, de., ON 


Cost of Working: 
APPLICATION. 


HALF-PENNY per Horse 
Power per Hour. = ah 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER. 


EVERY TRAVELLER SHOULD CARRY THE 
PATENT , 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices he mee one from £5 to £7 7s. 
This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 


beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. 
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SPLENDID TESTIMONIALS. 


SFY manxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, 
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“INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured | 
concurrently by 


NALDER BROS. & CO., conoon. 


ats Re FLEET STREET, LONDON. D’A RSON VAL GAL VA NOMETER 


1 ’ 








NEWTON & CP 
* LONDON * 





“X” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 35s. and 638s. 


Complete Apparatus for Réntgen “ X” Rays, with 
Coils and Fluorescent Screens, &c. 


Detailed List on Application. 


X-RAY COMPLETE SETS. 





Ser A. Including 3 3-inch Coil, our own make, Batteries, Focus 
; he, Tube Holder, Barium-Platino-Cyanide Screen, 


. x 5 in. £13 0 0 
SET B c+ = 6-inch Coil, Batterie 2S, “Larger Focus Tube, 
Tube Holder, Barium-Platino-Cy anide Screen, ofin.x 7in. £23 10 0 


BARIUM-PLATINO-CYANIDE SCREENS. 


EXCELLENT FLUORE SCENCE, in neat Frames with Handles. 
7 in. X 5in., 218.; of in. X 7 in., 32s. 6d. ; 11} in. X ofin., 555. 


JOHN J. GRIFFIN & SONS, LP 
22 GARRICK STREET, LONDON, W.C. 





Delivered Free anywhere in U.S.A. for #32 C.0.D. 


Write for 
CATALOGUES. 


D'ARSONVAL 
CALVANOMETER 


(As illustrated). 





VERY PORTABLE. 
SENSITIVE. 
IN STOCK, 


£5 00 
NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND uD _THERMOGRAPHS. 








The heel is fitted i in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is,mounted in a japanned Metal Case with Glass 
Fro nt, for either indoor or outdvor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 


A JUNIOR ASSISTANT CLERK is required in the Office of this 
University. 

The age of Candidates must not be less than 20, nor above 25 years; and, 
other things being equal, preference will be given to a Graduate of the 
University. 

The Salary will commence at £150 per annum, and will increase by £ioa 
year to & 200. 

The selected Candidate will be required to pass an Examination by the 
Civil Service Commissioners. 

Applications for the post must be addressed, prepaid, to the undersigned, 
and must reach the University, BuRLINGTON GARDENS, Lonpon, W., not 
later than March 1. 

The Candidate appoirted may be required to enter on his duties on 
April 1. 


Further particulars may be obtained on application to 


F. VICTOR DICKINS, M.B., B.Sc., Registrar. 


February 11, 1897. 


KARACHI, INDIA. SIND MADRESSEH 
(MAHOMEDAN COLLEGE). 


\ PRINCIPAL Wanted for the above State-aided Institution. Must be 
a Graduate in MNonours of a British University, and not more than 35 years 
of age. He will be required to teach English Literature, Mathematics, and 
Elementary Science. Salary, Rs. 450 per mensem, rising by biennial 
increments of Rs. 50 to Rs. 700 per mensem. A house will shortly be pro- 
vided rent free, and in the interim rent-free quarters will be provided. £60 
allowed for Passage money. 

Applications will be received, up to March 10, by Sir James Peice, 
India Office, London, from whom further particulars as to the Appointment 
may be obtained. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


FACULTY OF MEDICINE. 

The Council invites applications for the PROFESSORSHIP OF 
ANATOMY. Eighty copies of Application, together with testimonials, 
nust be in the hands of the undersigned on or before MARCH 8, 1897. 

Further particulars may be obtained on application to 

J. AUSTIN JENKINS, B.A., Secretary and Registrar. 

University College, Cardiff, February 8, 1897. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


There is a VACANCY fora JUNIOR CLERK in the Examinations 
Department of the Institute. Candidates must be under 24 years of age ; 
they must have some knowledge of Elementary Science, and be capable of 
drafting in good English a letter from Notes. Commencing Salary £80 a 
year. Apply by letter, stating references, to the SeckETARY, City and 
Guilds of London Institute, Examinations Department, Exhibition Road, 
S.W 


VICTORIA UNIVERSITY. . 7 ; 
THE YORKSHIRE COLLEGE, LEEDS. 


Applications will be received up to March 15 for the Appointment of 
DEMONSTRATOR of PHYSIOLOGY. Salary, £150. 
Particulars may be obtained from the CoLLEGE SECRETARY. 


THE TEACHERS’ GUILD, 
74 GOWER STREET, W.C. 
REGISTRY DEPARTMENT FOR MEN. 


SCHOLASTIC AGENCY WORK at lowest charges to cover expenses- 
Registrar—W. H. Fricker, M.A., who attends daily (3 to 5 p.m. at 
present) except Thursdays. 





THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principat—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C. CAPITO, M.I.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil. and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 








ESTABLISHED 18sr. 


r 7 r r 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS 
repayable on demand. ’ 

TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free, 
FRANCIS RAVENSCROFT, Manager. 





Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great [Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 







2/'HORNTON- [JICKARL 
CAMERAS, 


‘‘AMBER” 


AND 


** RUBY.” 
For HAND or STAND. 


With Time and In 


~ - stantaneous 
Catalogue Free from 


__THORNTON-PICKARD, Lro., ALTRINCHAM. SHUTTER. 
THE GENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 


Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of 
Apparatus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased Scientific Men generally 
onhand. College Students and Lecturers supplied. Catalogues 2d. each 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH® FOR LIVING PHOTOGRAPHS, 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-Carpenrer, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN Guinness, Madame Apetina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SrEcIALisT, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G ’ s, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 

















MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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Sale by Huction. 


MONDAY NEXT. 

4 GENERAL COLLECTION OF NATURAL HISTORY SPECI- 

“ “MENS: AN IMPORTATION OF NATIVE CURIOSITIES 
FROM A NEW DISTRICT IN NEW GUINEA, 
ANTIQUITIES, &c. 

MR. J. C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
MONDAY NEXT, FEBRUARY 22, at Half-past Twelve precisely. 

On view the Saturday prior, 12 to 3, and Morning of Sale, and Catalogues 

had. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 


Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





CHINA 


NATURE 














FH. BUTLE R, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Minerals last received include :—Alabandite, Alexandrite, Anglesite, 


Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, | 


Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art:—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6@. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
british Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens— Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
9 Geological Hammers. 
», Cabinets. 
o- Meteorites. : 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcellg, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
__ 25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
caium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 

ia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bagula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyilium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 











THE DIRECTOR. 
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PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 


Handsomely bound, with portrait and autograph. Price $2.50 American, 

10s. 6d. English. Prospectus with opinions of Educators, Scientific, 

Professional, and Business Men all over the world FREE. Address, 

A. LOISETTE, 237 Fifth Avenue, New York, or 200 Regent Street, London. 
Not sold elsewhere. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREVISE 39, 
PARIS. 





Catalogue in English, Post Free, 2}d. Large 
Catalogue in French, 120 pp., Post Free, 15 





To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving. Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Kegister- 
ing, &c., &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d. ; Postage, sd. Worth its weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 





ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China Lacquer, Gongs, Shells, and other Curios. 





THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
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VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben sind erschienen: 
FISCHER, Dr. A., a. o. Professor der Botanik in 
Leipzig, Untersuchungen uber den bau der Cyano- 


phygceen und Bacterien. Mit 3 Tafeln. Preis: 7 Mark. 
HERTWIG, Prof. Dr. Oscar, Direktor des II. 


anatomischen Instituts der Universitat Berlin, 
Streitfragen der Biologie. Zweites Heft: Mechanik 
und Biologie. Mit einem Anhange: Kritische Bemer- 
kungen zu den entwicklungsmechanischen Natur- 


Zeit- und 


gesetzen von Roux. Mit 3 Abbildungen im Text. Preis: 
4 Mark. 
MEHNERT, Dr. Ernst, Privatdocent an der Uni- 


versitat Strassburg i. E., Kainogenesis ‘als 


differenter phylogenetischer Energien Mit 


Ausdruck 
21 Abbildungen 


im Text und 3 Tafeln. Preis: 10 Mark. 

MOBIUS, Dr. M., Prof. in Frankfurt a/M., Beit- 
rage zur Lehre von der Fortpflanzung der 
Gewachse. Mit 36 Abbildungen im Text. Preis: 4.50 
Mark. 

RETZIUS, Professor Dr. Gustaf in Stockholm, Das 
Menschenhirn. Studien in der makroskopischen Morpho- 
logie. Mit einem Atlas von 96 Tafeln in Lichtdruck und 


Preis : 100 Mark. 
SCHNIEWIND-THIES, jJ., 


Kenntnis der Septalnectarien. 
Tafeln. Preis: 15 Mark. 


STRASBURGER, Dr. 


Botanik an der Das_ Botanische 
Practicum. Anleitung zum Selbststudium der mikrosko- 
pischen Botanik. Zugleich ein 
Handbuch der Dritte um- 
Pre 


Lithographie. 


Beitrige zur 
Mit 12 lithographischen 





Prof. der 


Eduard, o. 6 





Universitat Bonn, 
Fiir Anfinger und Geiibtere 


mikroskopischen Technik 


gearbeitete Auflage. Mit 22: 
geb. 22.50 Mark. 


Holzschnitten. 
brosch. 20 Mark ; 








GROWING CHILDREN, AND DIS- 
ORDERS OF DEVELOPMENT. By T. W. 
Consulting Surgeon to the Middlesex Hospital, &c. 

London: KEGAN PAUL, TRENCH, TRUBNER & CO 
Price Two Shillings. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues | Free by Po. Post on application. 


=z. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and | 
61 STRAND, W.C. 


BLoOonmnDon. 





TRADE MARK. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 


ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 


LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NUNN, F.R.C.S., 


Just Published, Part L., 


MR. EDWARD ARNOLD'S LIST. 


THE, CHANCES OF ‘DEATH ; 


AND OTHER STUDIES IN EVOLUTION. 
By KARL PEARSON, F.R.S., Author of “‘ The Ethic of Free Thought, 
&c. With Illustrations and Diagrams. Demy 8vo. Two Vols. 


[Very shortly. 


ARNOLD’S PRACTICAL SCIENCE MANUALS. 


General Editor: Professor RAPHAEL MELDOLA, F.RS., of the 
Finsbury Technical College of the City and Guilds of London Institute, 
FIRST TWO VOLUMES. 

Steam Boilers. By GrorGe HALLipAy, late Demonstrator 
at the Finsbury Technical College. 
Illustrations. 

The Calculus for Engineers. 
F.R.S. 





With numerous Diagrams and 
[Nearly ready. 

By Prof. Saerne PERRY, 
\.Vearly ready. 

PROF. LLOYD MORGAN'S LATEST WORK. 

Habit and Instinct: A Study in Heredity. By Prof 

C. LLOYD MORGAN, Author of “ Animal Life and Intelligenc e” 
Based on the Author's “ Lowell Lectures”’ in 1895-96. Demy 8vo. 16 

Times.—** A valuable book on a fascinating subject.” 


A General Astronomy. By CHARLEs A. YouNG, Pro- 
fessor of Astronomy in the College of New Jersey, Associate of the 
Royal Astronomical Society, Author of “The Sun,” &c. In One Vol. 
550 Pages. With 250 Illustrations, and Supplemented with the necessary 
Tables. Royal 8vo. Half-murocco. tres. 6d. 

An Elementary Treatise on Fourier's Series, and 
Spherical, Cylindrical, and Ellipsoidal Harmonics. With Applications 
to Problems in Mathematical Physics. By WILLIAM ELWOOD 
BYERLY, Ph.D., Professor of Mathematics in Harvard University. 
About 300 Pages. Royal 8vo. 12s. 6d. 

Elementary Meteorology. By WILLIAM M. Davis, 
Professor of Physical Geography in Harvard College. With Maps 
and Charts. 366 Pages. 8vo. Cloth. ros. 6d. 

The Journal of Morphology. A Journal of Animal 
Morphology, devoted principally to Embryological, Anatomical, and 
Histological Subjects. Edited by C. O. WHITMAN, Professor of 
Biology in Clark University, U.S.A. Three numbers in a volume of 
100 to 150 large 4to pages, with numerous Plates. Single numbers, 


17s. 6d. Subscription to the volume of three numbers, 45s. Volumes 
I. to XI. can now be obtained, and the first number of Volume XII. is 
ready. 

Loxnpon: EDWARD ARNOLD, 37 Beprorp Srreet. 


Just Published. With 330 Illustrations. Royal 8vo, 18s. net. 
DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES. 
Introduction to the Study of Pathogenic Fungi, Slime Fungi, 
Bacteria, and Algae. 

By Dr. KARL FREIHERR VON TUBEUF, 
Privatdocent in the University of Munich. 

English Edition by 
WILLIAM G. SMITH, B.Sc., Ph.D., 

Lecturer on Plant Physiology, University of Edinburgh. 
London, New York, & emennnd LONG MANS, GREE} nas Co. 


with 93 Illustrations. 8vo. ros. 6. net. 


MAGNETIC FIELDS OF FORCE. 


An Exposition of the Phenomena of Magnetism, Electro- 


| Magnetism, and Induction, based on the Conception of Lines 


| 
| 
| 


of Force. 
By H. EBERT, 
Professor of Physics in the University of Kiel. 
Translated by C. V. BURTON, D.Sc. 
LONGMANS, GREEN, & CO., 
London, New York, and Bombay. 





NOW READY. 


Catalogue of Books and Pamphlets relating 
to NATURAL HISTORY AND SCIENCES, its special feature 
being ORNITHOLOGY. : 

A GENERAL LITERATURE CATALOGUE also in print. 


ost Free on application. 


THOMAS CARVER, 


THE OLD BOOK STORE, 8 HIGH TOWN, HEREFORD. 
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DINES’ PATENT PRESSURE 


DINES S PATENT PRESSURE PORTABLE ANEMOMETER 





PORTABLE ANEMOMETER. 











= 4 


For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DiNEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

The instrument shews directly the actual velocity and force exerted by the wind, a column of liquid rising or falling in a 
tube in proportion to its strength. The instrument is used vertically, with the nozzle pointing towards the wind. 


PRICE 


FULL PARTICULARS SENT ON APPLICATION. 


£3 10 0 





I... CASELLA, 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


CAMBRIDGE MODEL AND HISTOLOGIST 
MICROSCOPES. 


SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY 
LABORATORIES OF CAMBRIDGE, dc., &e. 


From £5 5s. 


The Design, Construction, and Optical and Mechanical Per- 
formance is of the highest Class, and for General or Advanced 
Work and Micro-Photography, they possess exceptional advan- 
tages. ‘ 

Illustrated Catalogue on Application to 


HENRY CROUCH, 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


WATKINS & DONCASTER, 
NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

_ Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 2s. 6¢. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 15. 64. Zinc relaxing 


Boxes, od., 1s., 1s. 6d., 2s. Store Boxes, 2s. 6d., 48.,5s.,6s. Setting Boards, | 


flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d., 4$., 58., 75. 64. Botanical Cases, japanned double 
tin, 15. 6d., 2s. gd., 38. 6d., 48. 6d., 7s. 64. Botanical Paper, from 1s. 1d. 
to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, rs. 6d., 25., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 15., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handies, rs. 3@,; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3d., 
ts.; Brass Blowpipes, 4d., 6¢. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs. —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Cabinets.—Special Show Room. For Particulars and Méasurements see 
our Catalogue (66 pp.), which will be sent post free on application. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND LONDON. W.C. (Five doors from Charing Cross.) 





147 HOLBORN BARS, LONDON, E.C. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 





Lllustrated Catalogue of Apparatus sent Post Free on 
receipt of 1s. 6d. 


Address all Communications: 
‘“‘Instrument Company, Ltd., Cambridge.’’ 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
Astacus, gd. each. Cucumaria (large), 1s. 4@. each. 
Anodon, gd. each. Apus. ts. each. 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to rod. each 
Haliotis, 8d. each. 
Loligo media, 1od. each. 
Mya, rod. each. 
Pedicellina, ts. per tube. 
Salpa, rs. 6d. per tube 
Ascidia, 8d. each. 

aia, 1s. to 2s. 6d. each. 
Lacerta, tod. each. 





Noctiluca, rs. 3d. per tube. 

Grantia, 1s. 3d. per tube. 

Sycon, 1s. 3¢. per tube. | 
Medusoids, 1s. 3d. per tube. 1 
Aurelia, 10d. each. | 
Coryne, 1s. per tube. 

Obelia, 1s. per tube. | 
Ascaris (large), 8¢. each. 
Cerebratulus, 1s. 6@. each. | 
Nereis, 6d. each. | 
Arenicola, 6d. each. | 
Sagitta, 1s. per tube. | 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE its “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


xe &@ 
Rice & — os 
Half-yearly . ae et a o14 6 
saws a ee eR o 7 6 


To ALL PLAcEs ABROAD :— 


eee tcvnme.< Bap 


: ‘—" 6 
NE. 65a a ee ae Oe 
Quarterly .. o 8 o 


Cheques and Money Orders ‘payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


CHARGES FOR ADVERTISEMENTS. 


<2 -< 
Three Lines in Column a 
Per Line after ts Nas tee Se 009 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column ... 115 © 
Half a Page, ora Column . 24 6 
Whole Page 660 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY. 


of SPECIAL PA- 

THOLOGICAL ANATOMY. By ERNST ZIEGLER, 

Professor of Pathology in the University of Freiburg. 

Translated and Edited from the Eighth German Edition by 

DONALD MACALISTER, M.A., M.D., Linacre Lecturer of 

Physics and Tutor of St. John’s College, Cambridge, and 

Henry W. CAaTrect, M.A., M.D. Sections I.-VIII. 

Demy 8vo._ 17s. net. 

TEXT-BOOK of COMPARATIVE 

ANATOMY. 

logy in the University of Ziirich. 

English Translation by Dr. ErNst HAECKEL. 

by Henry M. BERNARD, M.A, Cantab., and MATILDA 

BERNARD. Vols. I. and II. (completing the Invertebrates). 

8vo. 175. net each. 

LESSONS in ELEMENTARY ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S., Author 
of *‘ The Genesis of Species.” Fceap. 8vo. 6s. 6d. 

ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of ROBERT WIEDERSHEIM, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden. By W. 


A TEXT-BOOK 


With Preface to the 


By Dr. ARNOLD LANG, Professor of Zoo- | 


A TEXT-BOOK of PHYSIOLOGY. 
By MICHAEL FOSTER, M.D., F.R.S., Professor of 
Physiology in the University of Cambridge, and Fellow ot 
Trinity College, Cambridge. Illustrated. 8vo. 

Part I. Comprising Book I. Blood—The Tissues of Move- 
ment, the Vascular Mechanism. Sixth Edition. tos. 6d. 
Part II. Comprising Book II. The Tissues of Chemica} 

Action, with their Respective Mechanisms—Nutrition. Sixth 


Edition. tos. 6d. 
Part III. The Central Nervous System. Sixth Edition, 
75. 6d. 
Part IV. Comprising the remainder of Book III. The 


Translated | 


NEWTON PARKER, Professor of Biology in the Uni- | 


versity College of South Wales and Monmouthshire. With 
additions by the Author and Translator. 270 Woodcuts. 
Medium 8vo. [New Edition in the Press. 


The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By ROBERT HIE- 
DERSHEIM. Translated by H. and M. BERNARD. 
The Translation, Edited and Annotated, and a Preface 
written by G. B. Howes, F.L.S., Professor of Zoology, 
Royal College of Science, London. With 105 Figures in 


the Text. S8vo. 8s. net. 

COURSE of INSTRUCTION in 
ZOOTOMY. Vertebrata. By T. JEFFERY PARKER, 
F.R.S., Professor of Biology in the University of Otago, 


New Zealand. With Illustrations. Crown 8vo. 8s. 6d. 


An INTRODUCTION to the OSTE- 


OLOGY OF THE MAMMALIA. By Sir WILLIAM 
HENRY FLOWER, F.R.S., F.R.C.S., Director of the 
Natural History Department of the British Museum, _II- 
lustrated. Third Edition. Revised with the assistance of 
Hans Gapow, Ph.D., Lecturer on the Advanced Mor- 
phology of Vertebrates in the University of Cambridge. 
Crown 8vo. 10s. 6d. 

COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. By 
Prof. MICHAEL FOSTER, M.D., F.R.S., and J. N. 
LANGLEY, F.R.S., Fellow of Trinity College, Cambridge. 
Sixth Edition. Crown 8vo. 7s. 6d. 

LESSONS in ELEMENTARY PHY- 
SIOLOGY. By T. H. HUXLEY, F.R.S. With numerous 
Illustrations. Fourth Edition. Pott 8vo. 45. 6d. 


QUESTIONS ON HUXLEY’S LES- 
SONS in ELEMENTARY PHYSIOLOGY. For the Use 
of Schools. By THOMAS ALCOCK, M.D. Fifth Edition. 
Pott 8vo. 1s. 6d. 


ATLAS of PRACTICAL ELE- 
MENTARY BIOLOGY. By G..B. HOWES, Assistant 
Professor of Zoology, Royal College of Science. Witha 
Preface by T. H. HUXLEY, F.R.S. Medium 4to. 14s. 


A 


An 


MACMILLAN AND CO.,, 


Senses and some Special Muscular Mechanisms, and Book IV, 
The Tissues and Mechanism of Reproduction. Fifth Edition. 
10s. 6d. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-book of 
Physiology.” By A. SHERIDAN LEA, D.Sc., F.R.S., 
University Lecturer in Physiology in the University of 
Cambridge Fifth Edition. 8vo. 7s. 6d. 


PHYSIOLOGY. By Micuaet Foster, 


M.D., F.R.S. With Illustrations. Pott 8vo. Is. 
[Sczence Primers. 


PHYSIOLOGY for BEGINNERS. By 
M. FOSTER, M.D., F.R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University of 
Cambridge. Globe 8vo. 2s. 6d. 

By W. 


ELECTRO-PHYSIOLOGY. 
Trans- 


BIEDERMANN, Professor of Physiology in Jena. 
lated by Frances A. WELBY. With 136 Figures. Vol. 


I. Demy 8vo. 17s. net. 
A. TEXT-BOOK of the PHYSIO- 
of the 


LOGICAL CHEMISTRY ANIMAL BODY. 
Including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.R.S., 
Emeritus Professor of Physiology in the Owens College, 
Victoria University, Manchester. 8vo. Vol. I. 18s. 
Vol. II. 18s. 


TREATISE on COMPARATIVE 


EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late Prof. F. M. BALFOUR, F.RS. Second Edition, 
revised. Edited by A. SepGwick, M.A., and W. Hears, 
M.A. Illustrated. Crown 8vo. 10s. 6d. 


LESSONS in ELEMENTARY BIO- 
LOGY. By Prof. T. JEFFERY PARKER, F.R.S. 
Illustrated. Second Edition. Crown 8vo. 10s. 6d. 

IN- 


COURSE of PRACTICAL 

STRUCTION in ELEMENTARY BIOLOGY. By T. 
H. HUXLEY, F.R.S., assisted by H. N. MARTIN, 
F.R.S., Professor of Biology in the Johns Hopkins Uni- 
versity, U.S.A. Third Edition, revised and extended by 
G. B. Howes, Assistant Professor, Royal College of 
Science, and D. H. Scott, Ph.D. With a Preface by 
T. H. Huxiey, F.R.S. Crown 8vo. 10s. 6d. 


LIMITED, LONDON. 
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MACMILLAN & GO.’S NEW SCIENTIFIC WORKS. 


With Portrait, 8vo, 12s. net. 


ESSAYS AND ADDRESSES. By Sir J. Russell Reynolds, Bart., 


F.R.S., M.D.Lond., LL.D.Edin., LL.D.Aberd., President of the Royal College of Physicians of London; President of 
the British Medical Association, &c. 
TIMES.—* Alli alike are marked by the genial and kindly character of the writer, by his penetrating philosophy, by his 
abounding and diversified knowledge, and by his wide experience of men and of affairs; while all alike are expressed in the 
phraseology of a master of language.” 


ELEMENTS OF THEORETICAL PHYSICS. ~ Dr. C. CHRISTIANSEN, 


Professor of Physics in the University of Copenhagen. Translated by Professor W. MAGIE, Ph.D. 8vo, 12s. 6d. net. 





COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV. 


THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 


B. WILSON, Ph.D., Professor of Invertebrate Zoology, Columbia University. 8vo, 145. net. 


A TEXT-BOOK OF SPECIAL PATHOLOGICAL ANATOMY. By Ernst 


ZIEGLER, Professor of Pathology in the University of Freiburg. Translated and Edited from the Eighth German Edition 

by DoNALD MACALISTER, M.A., M.D., and Henry W. Carre i, M.A., M.D. Sections I.-VIII. Demy 8vo. 17s. net. 

LANCET.—“‘ The students of to-day are fertunate in having access to a work of this class, which cannot fail to render their 
pathological pursuits pleasant as well as instructive. It is what it professes to be—a text-book, and that of the best type.” 


THE MECHANICS OF PUMPING MACHINERY. A _ Text-book for 
Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV HERR- 
MANN. Authorised Translation from the Second German Edition by Kart P. Dautstrom, M.E., late Instructor of 
Mechanical Engineering at the Lehigh University. With 197 Illustrations. Medium 8vo, 12s. 6d. net. 


COLLIERY SURVEYING. A Primer designed for the Use of Students and 


Colliery Manager Aspirants. By T. A. O DONAHUE, M.E., Editor of AZining Engineering. Globe 8vo, 2s. 6d. 





NOW READY. SECOND EDITION. 


A TREATISE ON ORE DEPOSITS. By J. Arruur Purtutrs, F.R.S, 
V.P.G.S., F.G.S., M.Inst. C.E. Second Edition. Revised and greatly enlarged by Prof. HENRY LOUIS, A.R.S.M., 
F.I.C., F.G.S., &c. Demy 8vo. 28s. 

COLLIERY GUARDIAN. —‘‘ We cannot speak too highly of the work, which has been declared to be the best book on 
the subject in any language.” 


ROUND THE YEAR. A Series of Short Nature Studies, By Prof. L. C. Mratt, 
F.R.S, With Illustrations, chiefly by A. R. HAMMOND, F.L.S. Crown 8vo. 55. 

_ SPEAKER.—‘‘ It is a charming book, written with the utmost simplicity by a man of the highest scientific attainments, and 

it therefore possesses merits which are incontestable.” 


THE NATURAL HISTORY OF THE MARKETABLE MARINE FISHES 


OF THE BRITISH ISLANDS. Prepared by order of the Council of the Marine Biological Association especially for 
the use of those interested in the sea-fishing industries. By J. T. CUNNINGHAM, M.A. (Oxon.). With a Preface by 
Prof. E. Ray LANKESTER, LL.D., F.R.S. Medium 8vo. 7s. 6d. net. 

DAILY NEWS.—‘ By far the most valuable work which has appeared on the subject.” 


ELECTRO-PHYSIOLOGY. By W. Brepermann, Professor of Physiology at Jena. 
Translated by Frances A. WELBY. With one hundred and thirty-six figures. Demy 8vo. 17s. net. 


_ NATURE,.—“ Students of physiology who find, as many do, their ignorance of German to be an embarrassing obstacle in 
their reading, ought to be grateful to Miss Welby for her skilful translation.” 


THE ELEMENTS OF ELECTRO-CHEMISTRY. By Max Le Branc, Pro- 
fessor of Chemistry in the University of Leipsic. Translated by W. R. WHITNEY, Instructor of Chemistry in the 
Massachusetts Institute of Technology of Boston, U.S.A. Crown 8vo. 6s. 

ELECTRICAL ENGINEER.—“ Will be welcome, not only to the student, but to some others past the student stage, 
whose learning dates back to the dim and distant days of ten, or even fifteen, years ago.” 


THE GASES OF THE ATMOSPHERE. By Wittiam Ramsay, F.RS., 
Professor of Chemistry in University College, London. With Portraits. Extra crown 8vo. 6s. net. 
DAILY CHRONICLE.—* Professor Ramsay is supplying the public with precisely what is wanted to explain to them the 
¢xact nature and bearings of this wonderful find. . . . The story is an exceedingly interesting one, and it is told in a plain and 
Straightforward way.”’ 

















MACMILLAN AND CO., LIMITED, LONDON. 
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| EVERY. TRAVELLER SHOULD CARRY THE 
\ ' «PATENT. 


“ WATKIN’ ANEROID BAROMETER, 


Made in various Sizes, from Watch Size to 6- inch. 
Prices tee oe .- from £5 to £7 7s. 


This‘ famous Instrument has éAree circles of divisions and- figures instead ‘of ‘ove, thus giving a 
‘beautifully‘extendéd Scale, and consequent easy reading: Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. 


: SPLENDID TESTIMONIALS. 
maxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.C, 


THE ELECTRICAL CO., Lro, HOWARD B. LITTLE & CO, 


ELECTRICIANS, 
36 Shaftesbury Avenue, Piccadilly, London, W. 


COMPLETE OUTFITS IMPROVED PORTABLE COILS, 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians 
a 











Direct Investigations, or Photography, 


RONTGEN TUBES, <=> PLUORESCERT 








Mea: / SCREENS. 
rs ot Double g 
available = Coated > 


for any length of 
Spark, 
20s. each. 


COILS. 
TRANSFORMERS 


Platino Cyanide of 
Barium. 


ACCUMULATORS. 


the weakest to the very strongest. 


CELLS. il 


Suitable for Scientific, Medical, and d Surgical Purposes. 


Makers of Complete Apparatus and Separate Parts for Radiography of the 


The maximum of power in the minimum 





These Batteries give any strength of current, from 


= highest standard of merit. ° Coils, Cells; Accumulators, Transmitters 
= : , Crookes’ Tubes, Fluorescent Screens, &c. 
— ——S PATENTEES AND’ MAKERS OF THE 


“Ringing” Bells, -Bell Sets, and Improved 
Medical Coils. 
MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &C. 


, 
122-124 CHARING CROSS ROAD, LONDON, W.C. Special attention given to.the Design and Construction of small Motors 


and Transformers. 


Acknowledged by all-who have tried them to be unsurpassed 
for effect. . Inspection invited of Apparatus at work at 











r Send for C isi tna Priced Catalogue. ae SEND FOR NEW ILLUSTRATED CATALOGUE. _. 
“OPTIMUS” GANTILEVER  Puorocrapnic. ENLARGER. 
* Specially suited Pocket Kodak and Bull's Eye Negatives. Incandescent Gas, 
Catalogue pe y sui for Pocket Kodak an ull’s Ey g . tre 
Post Free. We are now offering a series of instruments of this already popular model. 
finished in a very superior and most practical style. The mahogany is well 
seasoned, the brass work be: uutifully polished, the bellows is of durable 
leather. The lamp gives a brilliant and even light bp optical ‘system is 
erovtnd ‘ . - throughout of the best. The Lenses will be found to give a véry flat field 
; i and good marginal definition 
Ay. in| Diameter of Compound Condenser. 
ye Hs 4in in. 6in. jin roin. 
r 4 Price, without front 
3 lens ‘ 62/- 70/- SO- t10- 150- 200/- 
Seni 
SS ; Extra for front len 27/- 37/- G3/- G3/- G63/- 105/- 
‘ tne in. c/m in. _in. in. 
~ Covering Plates . X52 





PERKEN. SON & RA Mu 9 HATTON GARDEN, LONDON. 
Y ENT. HOLBORN VIADUCT, E.C. 


rinted by Ricuarp Cray & Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Londen, and published by Macmut LAN :&Co 


LIMITED, at 23 Bedford Street, London, W.C., and THE MAcMiILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, February 18 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 





‘* To the solid ground 


Of Nature trusts the mind which 


butlds for aye.”-—WoRDSWORTH. 
Ly 








No. 1426, VOL. 55] 


THURSDAY, FEBRUARY 25, 1897. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 








INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured | 
concurrently by } 


NEWTON & CO., 3 FLEET STREET, LONDON. 








NEWTON &CP 
* sonpon * 





“xX” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 68s. and 90s. 
Complete Apparatus for Réntgen ‘“‘ X” Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 

Detatled List on Application. 


he Frena Camera 


SOSHSOSOSSOOOOOOOSD 


PARTICULARS of this 

unique HAND-CAMERA 

may be had FREE on | 
application to 


R. & J. BECK, 


Lad., | 


68 CORNHILL, 
LONDON, E.C. 


BeCSDAISH) §UP-Jo-DATE 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition. 





Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—Grant ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 


Jying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 


Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 








_ The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted ina japanned Metal Case with Glass 





Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.Cc. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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BRITISH MUSEUM. UNIVERSITY COLLEGE OF SOUTH 
The Reading Rooms will be Closed from Monday, March 1, to WALES AND MONMOUTHSHIRE, 


hursday, March 4, inclusive. 


E. MAUNDE THOMPSON, FACULTY OF MEDICINE. 
Principal Librarian and Secretary. The Council invites: applications for the PROFESSORSHIP OF 
British Museum, February 23, aot ANATOMY. Eighty copies of Application. together with testimonials, 
Pare 7 ———— must be in the hands of the undersigned on or before MARCH 68, 1897 


Further particulars may be obtained on application to 


CITY AND GUILDS OF LONDON J. AUSTIN JENKINS, B.A., Secretary and Registrar. 
INSTITUTE. University College, Cardiff, ws 8, 1897. 
LEATHERSELLERS’ COMPANY’S RESEARCH a 
FELLOWSHIPS. GUY’ 'S HOSPITAL. 


The Court of the Leathersellers’ Company having placed at the disposal oe oan mt . 2 . _——seeeien 2 
of the City and Guilds of London Institute a grant of £150 a year for | ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1897. 


ling one or more Fellowships for the encouragement of Higher } Five Open Scholarships: two (£130 and £60) in Science, and three 
arch in Chemistry in its relation to Manufactures, the Executive Com- | (£100, £50, and £30) in Arts. Particulars and Copies of Examination 
mittee of the Institute are prepared to receive applications from Candidates Papers on application to the Dean, Guy's Hospital, London Bridge, S.E. 
for appointment. 

The Fellowships are open to natural-born British subjects who are (a) ‘ 
Students of the Institute, who have completed a full three years’ course of GUY’S HOSPITAL 
instruction in the Chemical Department of the Central Tec hnic: ul College ; 4 
or (4) Candidates duly qualified in the methods of Chemical Research in PRELIMINARY SCIENTIFIC (M.B.) LONDON. 
its relation to Manufactures, are also eligible, without restriction as to age 
yr place of previous study, but preferable to Class (a). 

\ Copy of the Scheme, giving particulars of tenure, &c., under which the 
Fellowships will be awarded, may be had on application at the Head Office 


of the Institute, Gresham College, Basinghall Street, London, E.C. 
JOHN WATNEY, Honorary Secretary. WATKINS & DONCASTER, 


_ NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 
ROYAL INSTITUTION OF GREAT 


Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 2s. 6d. Fold” 











Classes are held throughout the year. Special instruc ion is given for 
the July Examination. Fee, 16 Guineas. 


BRITAIN. ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d.. gd., 15., 15. 6d. Zinc relaxing 
san recins : : Boxes, 9d., 15., 1s. 6¢., 2s. Store Boxes, 2s. 6d., 48., 5s.,6s. Setting Boards, 
ALBEMARLE STREET, PICCADILLY, W. flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 115. 6d., 145. 


THURSDAY next (March 4), at Three o'clock, Prof. Percy GARDNER, Breeding Cage, 2s. 6d., 48., 58., 78. 6d. Botanical Cases, japanned double 
Litt.D., F.S.A., Professor of Classical Archeology and Art in the tin, 1s. 6d., 25. 9d, 38. 6d., 4s. 6d., 75. 6d. Botanical Paper, from 1s. 1d. 
xy to 2s. 2d. per quire. Insect Cases, as. 6d. to 118. Forceps for removing 

Insects, 1s. 6d., 25., 25. 6d. per pair. Cabinet Cork, 7 by 34, rs., 15. 4d. per 
doz. Nested Willow- -chip Boxes, 4 doz. 84.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa- Digger in leather sheath, rs. od. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6¢. ; Scalpels, with ebony 
- ‘ ; handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
Subscription to all the Courses in the Season, Two Guineas ts.; Brass Blowpipes, 4¢., 6d. A iarge stock of British, European, and 
— _ —_ - : —_ Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 


THe GLascow AND weetor |(Slaseaatiaca.' '™*= 
SCOTLAND TECHNICAL COLLEGE. A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


EVENING LECTURER ON MUSIC. Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 


University of Oxford: First of Three Lectures on ‘*Greek Hist ry and 
Extant Monuments.”” Half-a-Guinea the Course. 

SATURDAY (March 6), at Three o'clock, The Right Hon. Lorp 
RavLeicnu, M A. D.C.L., LL.D., F.R.S., Professor of Natural 
Philosophy R.1. : First of Six Lectures on “ Electricity and Electrical 
Vibrations.” One Guinea. 


The Governors invite applications for the above appointment. The duties . 
of the Lecturer will be to deliver a Course of Lectures upon the Lives of Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
E minent Musicians, and upon such branches of Acoustics as may be | z z , . . : 
connected with, and illustrate the Science and Practice of Music. Salary, 36 STRAND LONDON W.C. (Five doors fr om Charing Cross.) 
£100 for the Session (October till April). 3 


Applications, with Thirty-five copies of Testimonials, to be lodged with 
the undersigned not later than March 15. | PHd N 1X FI RE OF F ICE, 
JOHN YOUNG, B.Sc., Secretary 


8 Bath Street, Glasgow. : ay Teo iil 19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
EsTABLISHED 1782. 


ee SIND WADRESSEN MODERATE RATES.- ABSOLUTE SECURITY. 
7 ae COLLESS). ELECTRIC LIGHTING RULES SUPPLIED. 
A PRINCIPAL Wanted for the above State-aided Institution. Must be LIBERAL LOSS SETTLEMENTS. 


a Graduate in Nonours of a British University, and not more than 35 years 


of age. He will be required to teach English Literature, Mathematics, and PROMPT PAYMENT OF CLAIMS. 


Elementary Science. Salary, Rs. 450 per mensem, rising by biennial 


increments of Rs. 50 to Rs. 700 per mensem. A house will shortly be pro- Secretraries—W. C. MACDONALD and F. B. MACDONALD. 
vided rent free, and in the interim rent-free quarters will be provided. £60 

illowed for Passage money. 10ssEs PAID van 220,000,000. 

~ Applications will be received, up to March 10, by Sir James Petre, —-—- — 





India Office, London, from whom further particulars as to the Appointment 
ie Office, Len PROF. A, LOISETTE’S 


a ASSIMILATIVE MEMORY SYSTEM. 


ows The last, most complete and perfect edition. 
WANTED, a Gentleman to act as PRINCIPAL of the INSTITUTE, 7 
whose duties it will be t ) Supervise ae teaching work of the Institute and SPEAKING WITHOUT NOTES, MIND WANDERING CURED 


its several Branches, which include, amongst others, a School of Agri- Indispensable in Preparing for Examinations. 
culture, and Schools of Art, Technology, ar nd Domestic Science. He will 
— be seguired so 1c ~ mee in a ne cof Analytical w ~ ng LF tos. 6@. English. Prospectus with opinions of Educators, Scientific, 
sics ) possess so P 4 ; < . Address 
be required to devote the whole of his time and to act gener: ally under the Professional, and Business Men allover the world FREE 4 
Council of the Institute. Salary, £35 Pe r annum Applications, with 4. LOISETTE, 237 Fifth Avenue, New York or 200 Regent Street, Londor 
three testimonials, stating experience, ialifications, age, &c., to be 
forwarded to the undersig 1ed on or before M ynday, March 22, 1897. 
r. R. JOLLY, Secretary. 


HARRIS INSTITUTE, PRESTON. 


Hands somely bound, with portrait and autograph. Price $2.50 American 


Not sold elsewhere 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
Ti 44 Ilatton Garden, London. 
en Catalogues Free. 


Harris Institute, Preston 


FOR SALE.—A Valuable Collection of the 
best GEOLOGICAL MAPS OF FOREIGN COUNTRIES. For 
particulars apply to Mrs. A. H. Green, Boars Hill, Abingdon, Berks 
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THE ELECTRICAL 00, Lo. 


COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 
ee 


Direct Investigations, or Photography 


; _-PLUORESCENT 
with 3 = ______ SCREENS. 








Heceodes, gg ee 
available = | a Coated 
—* | ——— UALEE 
for any length of ‘S Se Platino Cyanide of 
S ~ ie 
Spark, yaw Barium. 


20s. each. 


ACCUMULATORS. 


CELLS, 


Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


[22-124 CHARING CROSS ROAD, LONDON, W.C. 


as Send for Complete Priced Catalogu 


-FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


| {4.0ROSS STREET, MANCHESTER 


p— 


1 
va 


pent oxi 
AANA 
_5 





: S Goods Entrance: 10 Haif-Mtoon Street, 

: 2 | LABORATORY FURNISHERS, 

3 sé: Importers, Manufacturers, and Dealers in 
se I CHEMICAL AND PHYSICAL 

s | APPARATUS 

3 Of every Description. 

7 Fine Chemicals, Volumetric Solutions, 

i by Plain and Stoppered Bottles, 

2 IP} AND EVERY LABORATORY REQUIREMENT. 

= sal Illustrated Catalogue of Apparatus, with Price List | 
= “~ of Chemicals, free on application. | 
< wy Telegraphic “Telephone Number 20 ee | 


ee 


7 BEET ge |< 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments & 
of every description } 

Of the Highest Quality and Finish, at most Moderate Prices. | 
lilustrated Price List Post Free. 

| 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 

MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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UST OUT, Demy 68vo, 18s. 


THE DAWN OF MODERN GEOGRAPHY: 


A History of Travel and Geographical Science from the 
Conversion of the Roman Empire to 900 4.0., with an 
Account of the Achievements and Writings of the 
Early Christian, Arab, and Chinese Students 
and Explorers. 


By C. RAYMOND BEAZLEY, Fellow of Merto: 


College, Oxford. 


With Reproduction of the principal Maps of the Time. 


This volume attempts to give an account of all the more important 
geo graphic al movements of the par! y Middle Age, ar id tk >» illustrate the 
ourse of the pioneer enterprise which - ceded the discoveries of the 


fifteenth and sixteenth centuries, at = 
subsequent volumes it is inten led t 





t as far as he Crusades. I 
inue the same design through the 








Crusading period and the later Midd te ‘an 
JOHN MURRAY, ALBEMARLE STREET. 
lus t Pul ished. With Illustrations, Crown 8vo, Cloth, 1 


ELEMENTS OF MECHANICS. 
By T. W. WRIGHT, M.A. 
With Preface by A. G. GREENHILL, M.A., F.R.S 
‘Teachers of mechanics will fine tit an excellent text-book Prof 
Jous Vena, 0 te ease, 


London: E. & F. N. SPON, Ltd., 125 Strand 
THE 
CAMERAS, 
AMBER’ & ‘RUBY.’ —_ 
For HAND or STAND, SS | TesnmrenPxita || 


From £5 8s. 6d. 
Time and 


mace SHUTTER ibe 6d. 


lllustrated Catalogue Free 


THE THORNTON-PICKARD MINUFACTURING CO., Lro., ALTRINCHAM. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(EsTABLISHED 18 
CHENIES STREET, TOT ra en COURT p OAD. 
A. CAPLATZI 


Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all_ki ft 
Apparatus connected with Electricity, Optics, Mechanics, Phy sie: 
Chemistry, Engineering, Surveying, &c., on his own and ¢ 





mission account. Rare Bargains of deceased Scientific “Men gqeaeraliy 
on hand. College Students and Lecturers supplied. Catalogues 2c’. eact 
W G PYE 30 ST. ANDREW'S STREET, 
. . 5 CAMBRIDCE, 
MAKER OF 


PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 


Special Apparatus as used at the CAVENDISH LABORATORY 
Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, from £ 
TANGENT ditto, from £2 20s. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, onyem, Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Ss, s, Optical 
Benches, &c., &c. Instruments for special purposes Soe to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W 
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MR. H. K. LEWIS'S NEW PUBLICATION. | 


FOURTH EDITION. 


Over 700 pages, with 22 Coloured Plates and 273 Illustrations. Medium 8vo, 21s. net. 


A TEXT-BOOK OF BACTERIOLOGY, 


INCLUDING THE ETIOLOGY AND PREVENTION OF 


INFECTIVE DISEASES. 


By EDGAR M. CROOKSHANK, M.B. (Lond.), 


Professcr of Comparative Pathology and Bacteriology, and Fellow of King’s College, London. 


A TEXT-BOOK FOR THE BACTERIOLOGICAL LABORATORY, FOR MEDICAL OFFICERS OF 
HEALTH, AND FOR VETERINARY INSPECTORS. 


PRESS NOTICES. 

THE LANCET.—‘‘ To the student who wishes to obtain a good résumé of what has been done in bacteriology, or who 
wishes an accurate account of the various methods of research, the book may be recommended with confidence that he will find there 
what he requires, whilst to the medical officer of health and the veterinary surgeon it will prove useful, not only from the fact that it 
contains so much of description and technique collected from various sources, but also because in his reading and investigation Prof. 
Crookshank has collected a large amount of information on the public health aspect of bacteriology and on the relation of bacterio- 
logical investigation to the practice of veterinary medicine and surgery and veterinary public health. 


S 





‘*In the printing the full value of good type and good illustrations has been obtained, and we congratulate Prof. Crookshank 
most heartily on the enormous advance that this edition has made on all the previous editions of his well-known work.” 

BRITISH MEDICAL JOURNAL.—*‘ The inclusion in one volume of a consideration of the communicable diseases 
of man and animals renders the work specially suitable to students of veterinary practice. For the same reason the work is 
emphatically the text book for the sanitary inspector. 

** Part I. contains a full technical account of the methods in common use for the laboratory study of bacteria. The chapter on 
the micro-photography of bacteria is especially useful, as are the sections dealing with the use of the microscope. Sufficient 
uttention is too frequently not given to the scientific use of the microscope ; too often it is considered as a mere magnifying glass. 

‘** Preventive measures to be scientific must be framed on a knowledge of the life-history of the causative organism ; hence we 
think that Prof. Crookshank is wise in closely associating the study of the two questions.” 

VETERINARY RECORD. —* Prof. Crookshank’s reputation for caution and exactitude, for a wide grasp of his subject, 
ind for correctness in his conclusions is so thoroughly established that he may be accepted as a safe guide in bacteriology. We 
need only thank him for having given the veterinarian a splendid text-book on the science of which he is such a consummate master, 
and we must add that no veterinary library is complete without this standard work.” 

QUARTERLY MEDICAL JOURNAL.—* Prof. Crookshank has done well to bring out a new edition of his text-book on 
bacteriology, and we congratulate him upon the excellent result attained in the present volume, which has been to a great extent 
re-constructed and brought thoroughly up to date in regard to recent advances in bacteriological science.”’ 

DUBLIN JOURNAL OF MEDICAL SCIENCE.—* Prof. Crookshank is evidently determined not to allow his book 
on bacteriology, the first edition of which, published ten years ago, may be described as the pioneer English work on the subject, 
to fall behind the numerous competitors that have meanwhile entered the field. The text-book in its present form is a very beautiful 
book, a very readable book, and a very independent book. 

**One of the strongest points of Prof. Crookshank’s text-book is the adequate treatment accorded to the various exanthemata 
in men and animals, for which no bacterial zetiology has as yet been worked out. Thus we have most valuable chapters on cow-pox 
small-pox, cattle-plague, sheep-pox, and horse-pox, in which the history and symptoms of these eruptive maladies are discussed in 
a most thorough-going style, and a vast array of interesting and valuable facts adduced which are not to be found in the ordinary 
text-books of bacteriology.” 


EDINBURGH MEDICAL JOURNAL. —“ This new edition of Prof. Crockshank’s well-known text-book on bacteriology 


differs widely from the previous edition, in being greatly enlarged and much altered and improved. . . . The volume is very 
richly illustrated with engravings, micro-photographs (partly original, partly reproduced from other works), and by many coloured 


plates. Some of these are of a high order of excellence.” 

MEDICAL CHRONICLE (MANCHESTER).—“ A considerable amount of space is devoted to anthrax, cow-pox, small-pox, 
horse-pox, swine fever, tuberculosis, actinomycosis, as might naturally be expected from the direction which Prof. Crookshank’s own 
investigations have taken. The importance of these subjects well justifies the attention which the author has given to them. 

** Nothing but praise can be offered to the author and to the publisher with regard to the whole get-up of the book.” 

GLASGOW MEDICAL JOURNAL.—* This work, though in reality the fourth edition of Dr. Crookshank’s ‘ Manual 
of Bacteriology,’ is practically a new book. It has been re-arranged, enlarged, in great part re-written, and in every way made 
. vast improvement on its predecessor 

‘* The chapter on actinomycosis is specially to be noted as being written by one who has made this subject his own. _ 

‘© Of the book as a whole, so far as it goes, one cannot speak but in the highest praise. The descriptions of the various infective 
diseases found in animals are specially valuable, and are evidently written as the result of personal investigation. The book is well 
illustrated, well printed, and altogether makes a very handsome volume.” a 

THE PRACTITIONER.—* The New Edition has appeared, and we think that those who examine it will find that it 1s 
worth having waited for. . . . We congratulate Prof. Crookshank on his excellent volume. : 

‘* The illustrations form a special feature of the work. We can speak of both the coloured and black and white illustrations 
in the highest terms. They are numerous and excellent. The volume, however, never degenerates into a ‘ picture book,’ but is 4 
manual for every day use. It is written so as to be of special value to the practitioner who wishes to obtain a knowledge ot 
bacteriological methods, and some of the chief results of modern investigations ; while to the student it regains the position which 
it occupied in the earlier days of bacteriology when the competition of text-books was not so great as in latter days.” 

NEW YORK MEDICAL JOURNAL.—“ The work has evidently received careful supervision, and it may be commended 
as an excellent text-book for Colleges, and as a work of reference for health officers and others interested in this particular line ol 
scientific research.” a 

BREWING TRADE REVIEW.—‘‘ We can cordially recommend all who wish to be up-to-date in this most fascinatin; 


subject to add to their libraries a book which is undoubtedly the standard work on bacteriology.’ 





LONDON: H. K. LEWIS, 136 GOWER STREET, W.C. 
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SEISMOGRAPHIG APPARATUS 


(LATEST PATTERN) 


Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seis smology, 


MILNE has designed this improved form of Instrument for 


on a very open scale the movements of the Earth’s Crust. 


FULL PARTICULARS ON APPLICATION. 
VERTICAL AND HORIZONTAL PENDULUMS, &e. 


Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 


147 HOLBORN BARS, LONDON, E.C. 


(Quarter Leather, Art Canvas Sides. Price 7s. 6d. 
Important Contribution to the History, &c., of Our Weights and Measures 


OUR WEIGHTS AND MEASURES : 


A Practical Treatise on the Standard Weights and Measures 
in Use in the British Empire. 


1CCOUNT OF THE METRIC SYSTEM. 
By H. J. CHANEY. 


‘TH SOME 


Ulustrated by 11 Collotype Plates, 2 L athagreghn, and numerous Woodcuts. 
“Lucid and compact little treatise.’"—ad/ Mall Gazette. 
=; The varied matter in the volume could not be better arranged or stated 
with a more businesslike conciseness.” — Scotsman. 
“A very instructive ieeaie “oka murnal of Gas Lighting 
“So attractively is the matter pre scented that the general reader may 
be in less than chemists, physicists, and antiquarians.”’- 
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British Trade Review. 


& SPC TTISWé ODE, 
HARDING STREET, E.C. 


EYRE 
LONDON: EAST 


MR, HERBERT SPENCER’S WORKS. | 


FIRST PRINCIPLES 
PRINCIPLES OF BIOLOGY. 2 Vols. = ow 4 0 
PRINCIPLES OF PSYCHOLOGY. 2 Vols. ¢ 
PRINCIPLES OF SOCIOLOGY. Vol a 
Ditt Vol. IL. 1 
Dit Vol. Ill. if 
ECCLESIASTICAL INSTITUTIONS 
PRIN a Sea Vol. I 


Di Vol. IL. : an 7 
THE DATA OF ETHICS (Separately) sone 
JUSTICE (Separately) ee = ; 
THE STUDY OF SOCIOLOGY ial cies i ia 2 
—s AT : we 


heap Ed ‘ : , ¢ 

ESS AY 5S. 3 Vols : -. 30s., oreach Vol. 10 « 
SOCIAI STATICS an id MAN o. STATE one on «- 10 0 
MAN v. STATE (Separately) one ee , . 2s 
14 Henrietta Street, Covent Garden, 


WILLIAMS AND NORG ATE, 
L Bs 


20 South Frederick Street, Edinburg “¥ ; and 7 Broad 
Street, Oxford 


NEW BOOK BY THE L ATE GEORGE » JOHN ROMANES., 


ESSAYS. 
By GEORGE JOHN ROMANES, M.A. LL.D., F.R.S. 


EDITED BY 
Cc. LLOYD MORGAN, 
Principal of University College, Bristol. 
Crown 8vo, 6s. 
Conte s.—Primitive Natural History—The Darwinian Theory of 
Instinct ns an and Brute—Mind in Men and Animals—Origin of Human 
Faculty — Mental Differences between Men and Women—What is the 


Object of Life ?—Recreation—Hypnotis sm—Hydrophol via and the Muzzling 
Order. 


London : LONGMANS, GREEN, & CO. 


In 3 Vols., Demy 8vo. 
The WILDERNESS and its TENANTS. 
By JOHN MADDEN. 


Geographical and other Sketches Illustrative of Life in Wild Countries— 
p retin Be sical, Botanical, Zoological, Ornithological, &c. 


London: SIMPKIN, MARSHALL, & CO., Lrp. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free yy Post on application. 


=. DENT cs CO. 


Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
L.owmw7wnpDON. 


; CAMBRIDGE MODEL AND HISTOLOGIST 
MICROSCOPES. 


SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY 
LABORATORIES OF CAMBRIDGE, &c., &c. 


From £5 5s. 

The Design, Construction, and Optical and Mechanical Per- 
formance is of the highest Class, and for General or Advanced 
Work and Micro-Photography, they possess exceptional advan- 
tages. 


DENT 


TRADE MARK. 





Illustrated Catalogue on Application to 
HENRY CROUCH, 
BARBICAN OPTICAL WORKS, 

92 DUNCOMBE ROAD, LONDON, N. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 


In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s. Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Illustrated Catalogue of Apparatus sent Post Freeon 
receipt of 1s. 6 
Address all * ec 
‘*Instrument Company, Ltd., Cambridge.” 
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MINERALS OF SPECIAL INTEREST | 


AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specvlar Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in nome, Minerals, Fossils, and other Objects 
Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, 

ee Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 

Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, N: agyagite, 

Petzite, Pharmacolite, Pri ustite, Stephanite, Sphene, Topaz, and Umangite. 

Collections, in boxes with d livisio as, as supplied t » the De partment of Science 


ang zlesite, 


and Art:—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢@. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Poly¢ ystina, Diatoms. Chalk-Grains, Re- 


138. 6d. each set 
On Sale, 


and Coral Limestone, 
gy and Palzontology. 
rts, Ged. 


crystallized Sandstone, Pélé’s He air, 
Practical Dem« onst matic ns given in Mineralo 
British Birds, their Eggs and Nests, weekly pa 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c. 
Collections of Specimens — Minerals, F 
Minerals for Chemical Work, &c. 
Physiography Collecti " 
Geological Apparatus and 
New Supplementary List of Microsc 
List of Rock Specimens. 
a Geological Hammers. 
ae Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; He lothuria, Asterias, Echinus ; Ascidia, Salpa 
(oreserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


‘To SCIENTISTS and LANTERNISTS, &. 


THE ART OF ee oes AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissulving. Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.”’ 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound an Cloth, 38. 6d. ; Postage, s¢. Worthits weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


now ready. 


and Roch 


ks. 








ssils, 


Appliances. 


»pic Sections. 


THE DIRECTOR. 


ESTABLISHED 1851. 


BIRKBECK CB ANK. 


INTE RE ST alk aienwaneuis 


Southampton Buildin 
r'WO-AND-A-HALF perCENT. 
repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREVISE 339, 
PARIS. 


Catalogue in Fnglish, 
Catalogue in French. 12 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-Carpenter, Esq., Prof. Fores, &c. 
Miniature Triple Lantern cnmioncted for B. J. MALPE N, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Clas Ss 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Aw: ard. Supplied to the Royal Polytechnic Institution, Dr. H. Grart- 
raAN GuINNESS, Madame ApE.INA Patri, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal fe antern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidosc ope. Cheapest Lantern 
Outfits i in the World. Grandly Illustrated Catalogue, over 180 choice En- 
graving xs, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 


SpectaA.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
| Cuts, Bruises, Sprains, &C. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
_ all Medicine Vendors. 


Post Free, 2}¢. Large 
Post Free, 1s 





> Dp.. 





On the rst of every “Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum 


ConTENTS: —Oris ginal Articles by leading 
Notices of Books and Memoirs.—Articles in Journals.—Bot 
Proceedings of Societies. 


Botanists. ee xtracts 
anica News oad 


m for many Cryptogamic an 
have accrued since the dis 


ent has made rc 
papers which 


The enlargem 
and interesting 

** Grevillea.” 
| Price 1s. 8d. 


| London: WEST, NEWMAN, 





Subscription for One Year, payable in advance, 165 
I » pay 


& CO.. 54 Hatton Garden, E.C 
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“OPTIMUS” GANTILEVER Puoroceapuic ENLARGER. 


* Specially suited for Pocket Kodak and Bull’s Eye Negatives. Incandescent Gas, 
xtra 7/6. 








Catalogue 4 : 5 : ‘ 
Post Free. We are now offering a series of instruments of this already popular model. 
finished in a very superior and most practical style. The mahogany is well 
seasoned, the brass work beautifully polished, the bellows is of durable 
leather. The lamp gives a brilliant and even light. The optical system is 
wcctee . throughout of the ent, The Lenses will be found to give a very flat field 
and good marginal definition. 
Diameter of Compound Condenser. 


gin. sin. 6in. Sin. gin. roin. 






Price, without front 


lens 3 . “62/- 70/- SO/-  110/- 150/- 200/- 
Extra for front lens 27/- 37/- 63/- | G3/- G3/- 105/- 


iin. a c/m in. in. in. 
~~ Covering Plates .. X12 | 6x4}! 7x5 | 8$x53 


PERKEN, SON é RAYMENT, HOLBORN VIADUCT, €. LONDON. 
HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W .C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube —PALLADIUM. 
” *9 Penetrator. 
” Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 








THE AMERICAN SCIENTIFIC JOURNAL, 





SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE: S. NeEwcoms, Mathematics ; R. S. WoopwarpD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. Le Conte, Geology; W. M. Davis, 

Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 

S. H. Scupper, Entomology; N. L, Brirron, Botany ; HENRY F. OsporNn, General Biology; H. P. BowpitTcH, Physiology ; 
J. S. BILLINGs, Hygiene ; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SupscriPTIONS, TWENTY-ONE SHILLINGS, MAY BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editoriol 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
y ; i & & Ls d. 
hel r+ eee FBO Three Linesin Column ....... o 2 6 
DUN leo SS ee oe. wh fo 014 6 : fi 
Quarterly ..... kee. at eh ah °o 7 6 Per Line . ae ee > 2.24 
To 202, Puaces Aneoss One Eighth Page, or Quarter Column . 0 18 6 
Yearly aie. <gaeia a sare Quarter Page, or Halfa Column ... 115 © 
Half-yearly ..... ae ea F 6 Half a Tage, ora Column ...... . 6.6 
Ce sks 8 xe s ee ae fo) ° Whole Page .... tie ee ie oe a ee 


Cheques and iia Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 











hetwg NATURE [FEBRUARY 25, 1897 


W. WATSON & SONS’ NEW “ PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 
This is a Vacuum Tube of new form which embraces the following speci: al features :— 
a 


The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary 
Focus Tube. —— 
Deep structures of the body can be radiographed with the utmost facility by its means. The ee 
magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtained with a “ Penetrator’ ean 0) —— 
7 
The Tube is made in the very best manner. and has yie Ided in our hands much super ior results 


Tube. Prints may be seen at W. W. and Sons’ Showrooms. _ = a 
CS er 
N7s0n & 
a 
with the Fluorescent be reen and radiographically with deep structures, than any other Tube. 


The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. 
Price 35/- (post free, 36/-). Spec ial large size for 8-in. and 10-in. Spark Coils, price £2 (post free, £2 15.). 






The Electrodes are widely apart, so preventing the possibility of sparking outside the Tube. 
The Terminals are very stre yngly made, and cannot easily be damaged. 


Demonstrations with the ‘* Penetrator” Tube will he given at all times to Customers. 
OPINIONS: 
Witson Noste, Esq.— ‘With a 4-inch Spark I can get results superior to other tubes taking ro-inch The tube is excellent.” 
Dr. Gerard SMITH.— 4 find exposures with the new tube, about one-half those needed with ‘the usual focus tubes. For fluorescent screen work 


the definition is decidedly superior. 
Vv. E. — Eso., M.A.—‘‘ It is the most brilliant tube that I have yet tested. 
vice List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Aw: ards at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
_ Paris Universal I Exhibition, 1889, &c. 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENCINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 














Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 


Cost of Working: 
APPLICATION. 


HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY, BROS., LTD. OPENSHAW, MANCHESTER, 


EVERY TRAVELLER SHOULD CARRY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
—— 
Prices ove i <a from £5 to £7 7s. 
This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 


beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, Xc. 





SPLENDID TESTIMONIALS. 


maser: JAMES J. HICKS, 
TUBES AT VARIOUS “EXHAUSTION 


To show Phenomena from Spark in Air to 
complete Fluorescence. 


The Cabinet contains Tubes and Supports when 

not in use, and forms a firm Stand when the Tubes 

are being used; the Supports do not obstruct any 
portion of the Tubes. 


SET OF SEVEN TUBES, 18-in. LONG, WITH CABINET AND 
SUPPORTS, £3. 


W. I. CHADWICK, 
2 ST. MARY'S STREET, MANCHESTER. 


mtan & Co 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—Wordsworrn. 
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Gir rains Uaregiaan Gaga 200 now wantosancee | NALDER BROS. & CO. 


concurrently by 
NEWTON & CO., 3 FLEET STREET, LONDON. | LONDON. 
; N. C. Ss. 


THOMSON 
REFLECTING 
GALVANOMETER. 


5000 OHMS RESISTANCE. 
VERY SENSITIVE. 
PRICE 


£9 10 oO 
Write for CATALOGUBS. 

















NEWTON BCP 
* tonpon * 





‘i Cable Address : 
SECOHM, LONDON. 
Ne Agents in U.S.4. 


“xX” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 63s. and 90s. ; 
Complete Apparatus for Réntgen “ X” Rays, with Coils 
H wuket ae A nee Sie L. ¥. This instrument doivered Free anywhere in U.S.A. 
Detailed List on Application. : _ “60 C.0.D. 











a EORETTI ANG ZAGER 
X-RAY COMPLETE SETS. /' —garogRAPHS AND THERMOGRAPHS, 





i | 
Mn ! . 





Ser A. Including 3-inch Coil, our aia ssake. Bateories, Focus _The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
ube, Tube Holder, Barium-Platino-Cyanide Screen above. The Thermograph is mounted in a japanned Metal Case with Glass 
7 in. X sin. ‘ . £13 00 Front, for either indoor or outdoor use. _ The above give continuous records 


Set B. Includin on Charts, which only require changing once a week, and are. invaluable to 


g 6-inch Coil, Batteries, Larger Focus Tube, sad Cn 1 Ate - “an 
B ARI UM-PLATINO-CYANIDE - oR EENS © | iccccomenss. "Brice of each, with suggin ef Coase Seman jee ae ten 
EXCELLENT FLUORESCENCE, in neat Frames with Handles. . N E G R E ‘y T I & Z A M B R = 5 
7 i."X'5 in., 215. ; of in. x 7 in., 325. 6d. ; 11} in. x g}in., 555. SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
JOHN J. GRIFFIN & SONS, L-°: 38 HOLBORN VIADUCT, E.C. 
22 GARRICK STREET, LONDON, W.C, Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. | CITY AND GUILDS OF LONDON 


| 


pial INSTITUTE. 


NOTICE IS HEREBY GIVEN, that on WEDNESDAY, 





APRIL next, the Senate will proceed to elect Examiners in the following LEATHERSELLERS’ COMPANY’S RESEARCH 
Departments for the year commencing July 1, 1897: FELLOWSHIPS. 
. . - ie : . The Court of the Leathersellers’ Company having placed at the disposa} 
Examinerships. Salaries. Present E.vaminers. of the City and Guilds of London Institute a grant of ley a saves 
AL aND SCIENCE. (Each.) founding one or more Fellowships for the encouragement of Highe 
&£ fi Prof. J. P. Posteate. M.A.. Litt.D Research in Chemistry in its relation to Manufactures, the Executive Com- 
Two in Lati 18 OE tt ot ontgate, Mh ih, 1 -itt-<'; | mittee of the Institute are prepared to receive applications from Candidates 
\! -_ ~s. Wilkins, Litt.D., LL.D., | for appointment. 
iG EK. M: aris lin, Es M. | The Fellowships are open to natural-born British subjects who are (a) 
Two in Greek me 120) Prof R T "Hl Fy — ‘D. CL. | Students of the Institute, who have completed a full three years’ course of 
‘Two Enelish Lang . i Is . i el Go ll: a : i \. | instruction in the Chemical Depz artment of the Central Technic: il C oliege ; 
wo in the | ne aanguage, | i¢ LY srael Gollancz, Esq or (4) Candidates duly qualified in the methods of Chemical Research j 
_,, Literature, and History / - | its relation to Manufactures, are also eligible, without restriction as to age 
i the French Language ) {James B vielle, Esq rt to ag 
pain In the ench Language 130} p v = S Gs, ML . * B , or place of previous study, but preferable to Class (a). 
and Literature y a W. ae ~ ae F y "Phd : A Copy of the Scheme, giving particulars of tenure, &c., under which the 
Two in the German Language | | M. a. we pt, Fsy-, . Fellowships will be awarded, may be had on application at the Head Office 
and Literature : ' ly of the Institute, Gresham College, Basinghall Street, London, E.C. 
cal r TAA ES 
Two in the Hebrew Text of the JOHN WATNEY, Honorary Secretary. 
Old Testament, the Greek | > . } -” 
Rev. C. H. H. Wright, D.D., ears » . —— 

a ms Pe ran Sees " f Ph.D M.A. BOROUGH OF BRIGHTON, 

the Evidences of the Christian ’ | Vaca: ae. 

dligion, ond Geclptace tie! —— MUNICIPAL TECHNICAL SCHOOL. 

tory . ue Rpt ste Sigel ade 

Two in Mental ‘and Moral) |. { Prof. 5. Alexander, M.A. APPOINTMENT OF HEAD MASTER. 
Science ] \ Prof. William Knight, LI..D. The Council of the Borough of Brighton invite Applications for the post 
Nein te Wiltiical Beokemy f Prof. H. S. Foxwell, M.A. of Head Master at their New Technical School, Richmond Terrace, 
“ \ Vacar . | Brighton. Salary, £350 per annum. Duties to commence on May 
Two in Mathematics and) | E. W. Hobson, Esq., Se.D., M-A., | next. i 
Natural Philosophy — \ F.R.S. | Particulars of the Qualifications required, the Duties to be performed, and 
. Vac ant } the Conditions upon which the app pintment will be made, together with 
Two in Experimental Philosophy 210 { = — aes en may be obtained on application at my Office 
= . ii atthe Lown a Brighton 
Two in Chemistry we wes 240 f Prof. W. R. Dunstan, M.A., F.R.S. Applications for the Appointment must be made upon the Form supplied, 
, \ Vacant. | and must reach my Office before 1o o'clock in the forenoon of Friday, 
Two in Botar and Vegetable )} | Prof. J. rae isGreen, M_A.,Sc.D. March 19, 1897. 
o sotany a getz B s _— ’ vo on a  ° . 
Physiology a 9 7 eS - Trail, A.M., M.D., FRANCIS J. TILLSTONE, Town Clerk. 
Two in Comparative Anatomy) |, § F E. ‘wetae Esq., M.A., F.R.S Town Hall, Brighton, February 24, 1897. 
and Zoology j ©’ Vacant 
Two in Geology and Physical j Prof. T. G. Bonney, Sc.D., M.A., HARRIS INSTITUTE, PRESTON. 
sy ) a; F.R S. 

Geography oe : y \ Vacant. WANTED, a Gentleman to act as PRINCIPAL of the INSTITUTE, 
whose duties it will be to supervise the teaching work of the Institute and 
its several Branches, which include, amongst others, a School of Agri- 

Laws. culture, and Schools of Art, Technology, and Domestic Science. He will 
- . . also be required to take part in teaching the Higher Branches of Chemistr 
Cwo in Jurisprudence, Roman | q I ; ry 

[ 2 Peinctabe .’ Legisi = Me Hunter, Esq., M.A., LL.D. and Physics, and to possess some knowledge of Analytical work. He will 

aw, Principles of Legisla- ym le, Esq.. D.C L. be required to devote the whole of his time and to act generally under the 

tion, and International Law | "a : iv : onmat . 

Tw _ Saaie 1 Real rp i ee Simmonds, E sq., LL.D., M.A. | Council of the Institute. Salary, 4350 per annum. Applications, with 
wo in Equity anc am ame so ! Vacant. three testimonials, stating experience, qualifications, age, &c., to be 

Personal Property \ : E i 9 

Tes C istis i can dint Caan ; His Hon. Judge Bompas, M.A., &c. | forwarded to the undersigned on or before Monday, March 22, 1897. 
y o oo 
and Principles of Evidence , et Prot. ¢ *, Montague, M.A Harris Institute, Preston 2 ee 
Two in Constitutional History ) tS a ae etnass ? ’ 
> ? Vacant 
of England >\ 


A PROFESSOR of NATURAL SCIENCE 


is required for the Thomason Engineering College, Rurki, in the 


MEDICINE. - : 
North-West Provinces of India. He should be a practical Electrical 


Two in Medicine sigh @- . Allchin, Esq., M.D. Engineer, and qualified to lecture in and teach Electricity, Magnetism, 
eames se sad \ Vac ant. Heat, Sound, Light, and the Elements of Chemistry, Geology, and 
— William Anderson, Esq., F.R.C Mineralogy. He should understand Telegraph Engineering. The 
[Twoin Surgery... a , Henry Maersis, Esq., M.A., M UB. . Salary will be Rupees 500 a month in the first year, rising by Rs. 50 
*\ F.R.C . a year to Rs. 700, If retained on termination of five years’ agreement, 
= ; f Prof. D. i. Cunningham, M.D., Salary Rs. 750 a month, rising to Rs. 1000, with benefit of Leave and 
[wo in Anatomy ... ; — C.M., F.R.S. Pension Rules from date of first appointment. Applications should be 
“| Prof. - D. Thane. ; ; addressed to the SecrETARY Judicial and Public Department, India 
Prof. E. A. Schafer, F.R.S. Office, London, net later than the end of March. 
. . A oil ; 
Iwo in Physivclogy 4) =e am Stirling, M.D., D.Sc., A. GODLEY, Under Secretary of State for India. 
I | India Office, February 25, 1897. 
ee ees - 4G. E Herman, Esq., M.B. z 
= i “on ork seer = 105 } Peter Horroc ks. I ‘sq. Lx = + 
wo in Materia Medica and } ¥) / Sidney Phillips, “es ’ +s 
Pharmaceutical Chemistry f '°?\W. Hale White, Esq., M,D ROYAL INST ITUTION OF GREA 
Two n Forensic Medicine . Sof —— Stevenson, Esq., M.D. BRITAIN, 
aca 
Two n State Medicine ... > Seaton, Esq, M.D. ALBEMARLE STREET, PICCADILLY, W. 
acant j >R 
i . . . —— J . F.R.S., 
‘ . en of. S. J ander. M.A. | The Right Hon. Lorp Rayreicu. M.A., D.C.L.,_ LL.D., F. 
[wo in Mental Physiology 25 { T. Claje Shaw an 2 D., B.A. | Professor of Natural Philosophy R. I., will, on SATURDAY next, 


MARCH 6, at Three o'clock, begin a Course of Six Lectures on 
‘** Electricity and Electrical Vibrations.” : — 
Subscription to this Course, One Guinea; to all the Courses in te 


Music. Season, Two Guineas. i 
er __ §C. H. Lloyd, Esq., Mus.Doe. = an oe 
, _— ‘i 2" (Sir Walter Parratt, Mus. Doc. GUY’S HOSPITAL. 
The Examiners abeve named are re-eligible, and intend to offer them- | ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1897. 
< | e 
selvesf cr -e-election. | Five Open Scholarships: two (£150 and £60) in Science, and thre: 


(£100, £50, and $30) in Arts. Particulars and Copies of Examination 
Pc es <ygeye : , = Papers on application to the Dean, Guy's Hospital, London Bridge, S. 
of their qualifications they may think desirable, on or before TUESDAY, mens 
MARCH 30. (It is particularly desired by the Senate that no application " 
of any kind be made to its individual members. ) GUY Ss HOSPITAL. 
tn . * > r re =r eo > NDON. 
U niversity of London, By order of the Senate, PRELIMINARY SCIENTIFIC (M.B.) LON ni ae 
3urlington Gardens, W. F. VICTOR DICKINS, M. B , BSe., Classes are held throughout the year. Special instruction give 
March 3, 1897. the July Examination. Fee, 16 Guineas. 


/ 


Cardidates must ser@ in their names to the Registrar, with any attestation 
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| 
BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 
Day CLASSEs. 
LONDON UNIVERSITY and SCHOLARSHIP EXAMINATIONS. | 
BIOLOGY.—_MATHEMATICS.—PHYSICS. 
CLASSES are held da//y in the above Subjects, conducted by experienced 

Teachers and Graduates. 

Particulars on application. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sz., M.1.E.E. 
Senior-INsTRUCTOR—C. CAPITO, M.I.E.E., M.1.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students er entering Cooper’ s Hill and the Central Institution 


~ WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 


Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6¢., 4s. Pocket Boxes, 6d., gd., 15., 15. 6d. Zinc relaxing 
Boxes, 9d@., 15-, 18. 6d., 2s. Store Boxes, 2s. 6d., 48., 5s.,6s. Setting Boards, 
flat or oval, from 5d. to 15. 8d. Setting Houses, gs. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6¢. Botanical Cases, japanned double 
tin, 1s. 6d., 25. gt., 38. 6d., 45. 6d., 78. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6¢., 2s., 25. 6¢. per pair. Cabinet Cork, 7 by 34, 15., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements "for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., | 
15.5 Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6a. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS' EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application | 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen | 

36 STRAND LONDON W.C. (Five doors from Chote Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic ‘Cry stals 
from Japan; Senarmontite from Algeria, &c. 
Spectal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 
THOMAS D. RUSSELL, 


78 NE WGATE STRE ET, LONDON, E.C. 


GEOLOGY AND PHYSIOGRAPHY. 
CULLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
Geological Hammers. 
Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens price 2d. 


JAMES R. GREGORY & COQ. 


STORES AND OFFICES: | 


! KELSO PLACE, KENSINGTON, W. 





Sale by Buction. 


MONDAY MARCH is. 

es VALUABLE COLLECTION OF SHELLS FORMED BY THE 
LATE REGINALD CHOLMONDELEY, ESQ., REMOVED 
FROM CONDOVER HALL, SHRE i gue A INCLUDING 
MANY FINE AND RARE SPECI ES, ESPECIALLY IN 
MUREX, CONUS, VOLUTA, PECTEN. AND SPONDYLUS, 
Xc.; ALSO THE BEAUTIFUL EBONIZED PLATE-GLASS 

CASES IN WHICH THEY ARE CONTAINED. 


MR. J.C. STEVENS has received Instruc- 


tions to Sell the above by Auction at his Great Rooms, 38 King Street, 
Covent Garden, on MONDAY, MARCH 15, at Half-past 12 o'clock 
precisely. 

On view the Saturday prior, 12 till 3, and Morning of Sale, and Catalogues 


had. 


MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTI- 
CAL MICROSCOPIC PETROGRAPHICAL STUDY. 


These Collections contain thin Slices of all of the more important Types of 
Rocks, as mentioned i in the latest — yn of the ** Microscopic Physiography 
of Rocks,” by Rosenbusch (Stuttg 1896). - 

To each ph will be added a sulaned short descrip ion of all the Speci- 
mens and Slices, in orderghat the student himself might be sie to recognise 
and determine the constituents of the Rock. 


Collections of 120, 180, and 250 Thin Slices. Price, in 
Elegant Cases, £7 1os., £11 5s., £16 §s., respectively. 

The same Collections, inclusive of the Specimens 
(size, 35 x 44 inches), £12 10s., £19 10s., £28 I55s., re- 
spectively. 

As all thin Slices will be microscopically examined before being delivere: 


we can guarantee their perfect reliability, and that they exhibit all - 
characteristics of the rocks, as mentioned in the above-named descriptior 


Dr. F. KRANTZ, 
Bonn on Rhine. Rhenish Mineral Office. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Oliver's Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllium, vod. each ; 8s. doz. Sipunculus, 3s. to 45. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
A stacus, od. each. Cucumaria (large), 1s. 4d. each. 
Anodon, gd. each. Apus, ts. each. 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 15. 6a. each. 
Scolopendra, 1s. 6d. each. 
‘Aplysia, 8d. to rod. each 
Haliotis, 8d. each. 
Loligo media, rod. each. 
Mya, tod. each. 
Pedicellina. ts. per tube 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 
Raia, 1s. to 2s. 6d. each. 
Lacerta, rod. each. 


a 


Noctiluca, 1s. 3d. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 1s. 3d. per tube. 
Medusoids, 1s. 3d. per tube. 
Aurelia, 10d. each. 
ceo 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BiOLOCICAL STATION, JERSEY. 
F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, aud other Obj+cts 
of Scientific Interest. 
The Minerals last received include :—Alabandite, 


Alexandrite, Anglesite, 


Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagy agite, 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 


Collections, in boxes with divisions, as supplied to the Department « of Scienc < 
and Art :—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slid, 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6¢. each set 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
British Birds, their Eggs and Nests, wee kly parts, 6¢. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London 
Catalogues Free. 
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FLETCHER, RUSSELL, & Co.’s 
(LIMITED) 





New Series of 
CRUCIBLE FURNACES, 


FOR COAL GAS, 
a nRNCT ON. | REQUIRING NO AIR UNDER 
MANCHESTER & LONDON. | PRESSURE. 

ys FOR ALL PURPOSES AND 
TEMPERATURES NOT EXCEEDING 


THE FUSION OF PURE COPPER. 














(For higher temperatures see list of Cyclone Furnaces ) 


Three Sizes are in hand, to take Crucibles 


holding respectively 6lbs., 12 1bs., and 28 Ibs. 





of metal. 


NEW SERIES OF GONGENTRIC JET FURNAGES 


FOUR SIZES, 4 ozs. to 12 lbs. Capacity. 
FOR JEWELLERS, DENTISTS, CHEMICAL LABORATORIES, 
AND ALL PURPOSES WHERE HIGH TEMPERATURES 
AND RAPID WORKING ARE REQUIRED. 


These will be made in the same Sizes as the well-known 
Injector Furnaces, which they are designed to supersede 
Those who have used the Injector Furnaces for the last 
twenty years will appreciate the following advantages :— 

There is no gauze to get damaged or choked. 

No cutting action or cold spot on the Crucible. 

The Burner cannot get displaced in use. 

The Power is limited only by the air-pressure and gas 
supply available. 

The Burner cannot light back or get out of order with 
the roughest use. 

An ordinary blast from a fan is useless for high tempera- 
ture work. These Furnaces will fuse wr sught iron, too! 
steel, or pure nickel with a high-pressure air supply. 

The power is under absolute and instant control, always. 











Outside Measure. 
Sizes now in hand :—No. 0O.—Taking Crucibles 2} in. high, 2. in. wide. 


No. 1.— ,, ‘ 3 in. 4, 22in. 
{ No. 3. ™ « am «ws 3 in. 
No. 6.— Z 6 in. , 44in. 


We cannot at present undertake to supply lar; ger Sizes to work with any footblower. 


FLETCHER, RUSSELL, & CO., Ltd., 


THYNNE STREET, WARRINGTON: 130 & 132 DEANSGATE, MANCHESTER; & 134 QUEEN 
VICTORIA STREET, LONDON, E.C. 
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JUST PUBLISHED. 

“ 4 wonderfully original little book."—Prof. W. James, Harvard. 

The Analysis of the Sensations. By Dr. Ernst | 
MACH, Professor in the University of Vienna. Pp. 208, Cuts, 37. | 
Cloth, 5s. 6d. With valuable new additions by the Author, and | 
Appendices not published in the original German edition. One of the 
acknowledged research-works in modern psychology. 

‘The frequent excursions which I have made into this province have all 
sprung from the profound conviction that the foundations of science as a 

whe le, and of physics in particular, await their next greatest elucida ations 

from the side of biology, and. especially from the analysis of the sensations.’ 

—From Author's Preface. 

BY THE SAME AUTHOR. 

“4 remarkable work.” —.Vature. 

The Science of Mechanics. Critical and Historical. 
BY E. MACH. 250 Cuts, 534 Pages. Half Morocco, Gilt top, ros. 6d. 
* Mae h s book has ‘muscle and clothing,’ and being written from the 

historical standpoint, introduces the leading contributors in succession, tells 

what they did and how they did it, and often what manner of men they | 
were. Thus it is that the pages glow, as it were, with a certain humanism, | 
juite delightful in a scientific book. The book is hi andsomely printed, | 
and deserves a warm rec eption from all interested in the progress of science.” | 

Th he Physical Review. | 

* Has scarcely a rival in the whole realm of popular scientific writing.” — 

Boston Traveller. 

Popular Scientific Lectures. 
Cuts, 44. Cloth, 4s. 6d. 

‘The six pages devoted to mechanical physics would, if physicists would 
mly take to heart the obvious truths in them, do more good the an the best 
Lehrbuch or Handbuch ever published.” —/Journal of Physical Chemistry. | 

The Primary Factors of Organic Evolution. By 
Prof. E. D. COPE. Illustrations, 121. Pages, 550. Cloth, Gilt top, 8s. 6d. 

\ comprehensive handbook of the Neo-Lamarckian theory of Evolution, | 
jrawing its main evidence from palgontology, as distinguished from 
ecology (Darwin) and embryology (Weismann). 

“Will stand as the most concise and complete exposition of the doctrines 
of the Neo-Lamarckian school hitherto published. A valuable <ext-book 
for teachers and students.""—Sctence, New York. 

“ A work of unusual originality. Noone can read the book without ad- 
miring the intimate knowledge of facts and the great powers of generalisa- 
tion it discloses.” —Prof. J. McKeen Carre tt, in Nature. 

On Germinal Selection. As a Source of Definitely 
DIRECTED VARIATION. By AUGUST WEISMANN, Pages, 
61. Paper, ts. 6d. 

* Prof. Weismann considers this one of the most important of all his con- 
tributions on the Evolution problem. . . . Important as marking some 
fundamental changes in Weismann’s position.” — Science. 

Send for our PORTRAIT SERIES of great Philosophers, « 
illustrated BIOLOGICAL CIRCULAR, specimen copies 
Monthly OPEN COURT, THE MONIST, X&c. 

THE OPEN COURT PUBLISHING COMPANY, 


17 Johnson’s Court, Fleet St., E.C., London. 324 Dearborn Street, Chicago. 


By E. MaAcH. Pp. 313, 


our handsome 
of the new 


Art Canvas Sides. Price 7s. 6c. 
Important Contribution to the History, &c., of Our Weights and Measures, 


OUR WEIGHTS AND MEASURES: 


A Practical Treatise on the Standard Weights and Measures 
in Use in the British Empire. 
ACCOUNT OF THE METRIC 
By H. J. CHANEY. 
lllustrated by 11 Collotype Plates, 2 Lithographs, and numerous Woodcuts, 

“Lucid and compact little treatise.’"—Padl Mall Gazette. 

“The varied matter in the volume could not be better arranged or stated 
with a more businesslike conciseness.” —Scotsman. 

“A very instruc tive book.” —/ournal of Gas Lighting. 

‘So attractively is the matter presented that the generz al reader may 
be interested in it no less than chemists, physicists, and antiquarians."— 
Pharm raceutical Journal. 

‘An interesting as well as a valuable volume.” —Aritish Trade Review. 


EYRE & SPOTTISWOODE, 
LONDON: EAST HARDING STREET, E.C. 


SCIENTIFIC 


Quarter Leather, 


WITH SOME SYSTEM. 


| Vol. VIII. 


THE DISTRIBUTION OF DRIFT IN 
IRELAND IN ITS RELATION 
TO AGRICULTURE. 
By J. R. KILROE, formerly F.C.S., H. M. Geological Survey. 
Being the Scientific Proceedings of the Royal Dublin Society. 
New Series. Part V. No. 52. With a Geological 
Map of Ireland showing Drift. Price 6d. > 


ON SOME DRAGONFLIES IN THE 
DUBLIN MUSEUM OF SCIENCE 
AND ART. 

By GEORGE H. CARPENTER, B.Sc. London. 
Assistant Naturalist in the Science and Art Museum, Dublin. 
Being the Scientific Proceedings of the Royal Dublin Society. 
Vol. VIII. New Series. Part V. No. 54. With One Plate. 
Price 6d. 


London: WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 


‘ion Published. With 330 Illustrations. Royal 8vo, 18s. net. 
DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES. 
Introduction to the Study of Pathogenic Fungi, Slime Fungi, 
Bacteria, and Algae. 

By Dr. KARL FREIHERR VON TUBEUF, 
Privatdocent in the University of Munich. 

English Edition by 
WILLIAM G. SMITH, B.Sc., Ph.D., 

Lecturer on Plant Physiology, University of Edinburgh. 
London, New York, & Bombay: LONG MANS, GREEN,& CO. 


Just Published, Part I., with 93 Illustrations. Svo. ros. 6d. net. 


MAGNETIC FIELDS OF FORCE. 


An Exposition of the Phenomena of Magnetism, 
Magnetism, and Induction, based on the 
of Force. 


Electro- 
Conception of Lines 


By H. EBERT, 
Professor of Physics in the University of Kiel. 
Translated by C. V. BURTON, D.Sc. 


LONGMANS, 
London, 


GREEN, &« CoO., 
New York, and Bombay. 


Just Published. With Illustrations, Crown 8vo, Cloth, ros. 6d. 


ELEMENTS OF MECHANICS. 


By T. W. WRIGHT, M.A. 
With Preface by A. G. GREENHILL, M.A., 


* Teachers of mechanics will find 
Sein Perry, F.R.S., in “* NATURE. 


London: E. & F. N. 


F.R.S. 


it an excellent text-book.” —Prof. 


SPON, Ltd., 125 § 


Strand 


WORTHIBHES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. BARON ADOLF 
THOMAS HENRY HUXLEY. DENSKJOLD 


HERMANN L. 


CHARLES DARWIN. 
R ARWIN SIR JOSEPH DA 


JOHN TYNDALL. 
SIR GEORGE GABRIEL STOKES.  sIR GEORGE B. 
SIR CHARLES LYELL. J. LOUIS R. 
SIR CHARLES WHEATSTONE. JEAN BAPTISTE 
SIR WYVILLE THOMSON. q 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 


F. HELMHOLTZ. 
WILLIAM HARV 
AGASSIZ. 
SIR RICHARD OWEN. 


JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 


ERIK NOR- WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

LTON HOOKER. JOHN COUCH ADAMS. 

EY. JAMES JOSEPH SYLVESTER. 





AIRY. DMITRI IVANOWITSH MEN- 
‘ DELEEF. 
ANDRE DUMAS. LOUIS PASTEUR. 
SIR ARCHIBALD GEIKIE. 


SIR JOSEPH LISTER. 


N.B.—The Portraits of Sir A. Geikie and Sir J. Lister belong to a New Series, and are Photogravures. 


Proof impressions of these, printed on India paper, may 
29 Portraits in a Handsome Portfolio for £7 10s., 


carriage paid. 


be had from the Publishers, price 5s. each; or the Set of 
The Portfolio may be had ’ separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
NATURE,” 29 BEDFORD STREET, STRAND, W.C 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY, 


A TEXT-BOOK of SPECIAL PA- 
THOLOGICAL ANATOMY. By ERNST ZIEGLER, 
Professor of Pathology in the University of Freiburg. 


Translated and Edited from the Eighth German Edition by | 


DONALD MACALISTER, M.A., M.D., Linacre Lecturer of 
Physics and Tutor of St. John’s College, Cambridge, and 
Henry W. CAtTrett, M.A., M.D. Sections I.-VIII. 
Demy 8vo. 175. net. 


TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. Ervst HAECKEL. Translated 
by Henry M. BERNARD, M.A. Cantab., and MATILDA 
BERNARD. Vols. I. and II. (completing the Invertebrates). 


8vo. 175. net each. 
LESSONS in ELEMENTARY ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S., Author 


of ‘The Genesis of Species.” Feap. 8vo. 6s. 6d. 

ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of ROBERT WIEDERSHEIM, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden. By W. 
NEWTON PARKER, Professor of Biology in the Uni- 
versity College of South Wales and Monmouthshire. With 
additions by the Author and Translator. 270 Woodcuts. 
Medium 8vo. [New Edition in the Press. 

The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By ROBERT HIE- 
DERSHEIM. Translated by H. and M. BERNARD. 
The Translation, Edited and Annotated, and a Preface 
written by G. B. Howes, F.L.S., Professor of Zoology, 
Royal College of Science, London. With 105 Figures in 
the Text. S8vo. 8s. net. 

A COURSE of INSTRUCTION in 

ZOOTOMY. Vertebrata. By T. JEFFERY PARKER, 

F.R.S., Professor of Biology in the University of Otago, 

New Zealand. With Illustrations. Crown 8vo. 8s. 6d. 

An INTRODUCTION to the OSTE- 

OLOGY OF THE MAMMALIA. By Sir WILLIAM 

HENRY FLOWER, F.R.S., F.R.C.S., Director of the 

Natural History Department of the British Museum. II- 

lustrated. Third Edition. Revised with the assistance of 

Hans GApow, Ph.D., Lecturer on the Advanced Mor- 

phology of Vertebrates in the University of Cambridge. 

Crown 8vo. 10s. 6d. 

COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. By 
Prof. MICHAEL FOSTER, M.D., F.R.S., and J. N. 
LANGLEY, F.R.S., Fellow of Trinity College, Cambridge. 
Sixth Edition. Crown 8vo. 7s. 6d. 

LESSONS in ELEMENTARY PHY- 
SIOLOGY. By T. H. HUXLEY, F.R.S. With numerous 
Illustrations. Fourth Edition. Pott 8vo. 4s. 6d. 

QUESTIONS ON HUXLEY’'S LES- 
SONS in ELEMENTARY PHYSIOLOGY. For the Use 
of Schools. By THOMAS ALCOCK, M.D. Fifth Edition. 


Pott 8vo. Is. 6d. 
An ATLAS of PRACTICAL ELE- 
By G. B. HOWES, Assistant 


MENTARY BIOLOGY. 
Professor of Zoology, Royal Coliege of Science. With a 
145. 


Preface by T. H. HUXLEY, F.R.S. Medium 4to. 
MACMILLAN AND 


CO., 


A TEXT-BOOK of PHYSIOLOGY. 
By MICHAEL FOSTER, M.D., F.R.S., Professor of 
Physiology in the University of Cambridge, and Fellow of 
Trinity College, Cambridge. Illustrated. 8vo. 

Part I. Comprising Book I. Blood—The Tissues of Move- 
ment, the Vascular Mechanism. Sixth Edition. tos. 6d. 
Part II. Comprising Book II. The Tissues of Chemical 

Action, with their Respective Mechanisms—Nutrition. Sixth 


Edition. 10s. 6a. 

Part III. The Central Nervous System. Sixth Edition. 
75. 6d. 

Part IV. Comprising the remainder of Book III. The 


Senses and some Special Muscular Mechanisms, and Book IV. 
The Tissues and Mechanism of Reproduction. Fifth Edition. 
10s. 6d. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-book ot 
Physiology.” By A. SHERIDAN LEA, D.Sc., F.R.S., 
University Lecturer in Physiology in the University of 
Cambridge. Fifth Edition. 8vo. 7s. 6d. 

PHYSIOLOGY. By Micuaev Foster, 
M.D., F.R.S. With Illustrations. Pott 8vo. Iv. 

[Sctzence Primers. 

PHYSIOLOGY for BEGINNERS. By 
M. FOSTER, M.D., F.R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University of 
Cambridge. Globe 8vo. 2s. 6d. 

W. 


ELECTRO-PHYSIOLOGY. By 


BIEDERMANN, Professor of Physiology in Jena. Trans- 
lated by FRANCES A. WELBY. With 136 Figures. Vol. 


I. Demy 8vo. 17s. net. 


TEXT-BOOK of the PHYSIO- 
LOGICAL CHEMISTRY of the ANIMAL BODY. 
Including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.RS., 
Emeritus Professor of Physiology in the Owens College, 
Victoria University, Manchester. 8vo. Vol. I. 18s. 


Vol. II. 18s. 


TREATISE on COMPARATIVE 
EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 


late Prof. F. M. BALFOUR, F.R.S. Second Edition, 
revised. Edited by A. SEpGwick, M.A., and W. I1EAPE, 


A 


A 


M.A. Illustrated. Crown 8vo. tos. 6d. 
LESSONS in ELEMENTARY BIO- 

LOGY. By Prof. T. JEFFERY PARKER, F.RS. 

Illustrated. Second Edition. Crown 8vo. 10s. 6d. 


A COURSE of PRACTICAL _IN- 


STRUCTION in ELEMENTARY BIOLOGY. By T. 
H. HUXLEY, F.R.S., assisted by H. N. MARTIN, 
F.R.S., Professor of Biology in the Johns Hopkins Uni- 
versity, U.S.A. Third Edition, revised and extended by 
G. B. Howes, Assistant Professor, Royal College of 
Science, and D. H. Scorr, Ph.D. With a Preface by 
T. H. Huxtey, F.R.S. Crown 8vo. 10s. 6d. 


LIMITED, LONDON. 
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MACMILLAN & CO.’S NEW SCIENTIFIC WORKS. 


With Portrait, 8vo, 12s. net. 


ESSAYS AND ADDRESSES. By Sir J. Russell Reynolds, Bart., 
F.R.S., M.D.Lond., LL.D.Edin., LL.D.Aberd., President of the Royal College of Physicians of London; President of 
the British Medical Association, &c. 
T/MES.—* All alike are marked by the genial and kindly character of the writer, by his penetrating philosophy, by his 
abounding and diversified knowledge, and by his wide experience of men and of affairs; while all alike are expressed in the 
phraseology of a master of language.” 


ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. Curistiansen, 


Professor of Physics in the University of Copenhagen. Translated by Professor W. F. MAGIE, Ph.D. 8vo, 125. 6d. net. 


we 





COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV. 


THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 


3. WILSON, Ph.D., Professor of Invertebrate Zoology, Columbia University. 8vo, 14s. net. 


A TEXT-BOOK OF SPECIAL PATHOLOGICAL ANATOMY. By Exrnsr 


ZIEGLER, Professor of Pathology in the University of Freiburg. Translated and Edited from the Eighth German Edition 

by DonaLD MacA ister, M.A., M.D., and Henry W. CaTrrett, M.A., M.D. Sections I.-VIII. Demy 8vo. 17s. net. 

LANCET.—*The students of to-day are fortunate in having access to a work of this class, which cannot fail to render their 
pathological pursuits pleasant as w ell as insteuctive. It is what it professes to be—a text-book, and that of the best type.” 


THE MECHANICS OF PUMPING MACHINERY. A Text-book for 


Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV HERR- 
MANN. Authorised Translation from the Second German Edition by Kart P. DAHLSTROM, M.E., late Instructor of 
Mechanical Engineering at the Lehigh University. With 197 Illustrations. Medium 8vo. 12s. 6d. net. 


COLLIERY SURVEYING. A Primer designed for the Use of Students and 


Colliery Manager Aspirants. By T. A. ODONAHUE. M.E., Editor of A/ining Engineering. Globe 8vo 2s. 6d. 


NOW READY. SECOND EDITION. 

A TREATISE ON ORE DEPOSITS. By J. Arrnur Puituirs, F.R.S., 
V.P.G.S., F.G.S., M.Inst. C.E. Second Edition. Revised and greatly enlarged by Prof. HENRY LOUIS, A.R.S.M., 
F.1.C., F.G.S., &. Demy 8vo. 28s. 

COLLIERY GUARDIAN. —‘“ We cannot speak too highly of the work, which has been declared to be the best book on 
the subject in any language.” 


ROUND THE YEAR. A Seriesof Short Nature Studies. By Prot. L. C. Mratt, 
F.R.S, With Illustrations, chiefly by A. R. HAMMOND, F.L.S. Crown 8vo. 5s. 


SPEAKER.—**‘ It is a charming book, written with the utmost simplicity by a man of the highest scientific attainments, and 
it therefore possesses merits which are incontestable.” 


THE NATURAL HISTORY OF THE MARKETABLE MARINE FISHES 


OF THE BRITISH ISLANDS. Prepared by order of the Council of the Marine Biological Association especially for 
the use of those interested in the sea-fishing industries. By J. T. CUNNINGHAM, M.A. (Oxon.). With a Preface by 
Prof. E. Ray LANKESTER, LL.D., F.R.S. Medium 8vo. 7s. 6d. net. 

DAILY NEIVS.—** By far the most valuable work which has appeared on the subject.” 


ELECTRO-PHYSIOLOGY. By W. Brepermanny, Professor of Physiology at Jena. 
Translated by FRANCES A. WELBy. With one hundred and thirty-six figures. Demy 8vo. 17s. net. 


_ WNATURE,—*‘ Students of physiology who find, as many do, their ignorance of German to be an embarrassing obstacle in 
their reading, ought to be grateful to Miss Welby for her skilful translation.” 


THE ELEMENTS OF ELECTRO-CHEMISTRY. By Max Le Branc, Pro- 
fessor of Chemistry in the University of Leipsic. Translated by W. R. WHITNEY, Instructor of Chemistry in the 
Massachusetts Institute of Technology of Boston, U.S.A. Crown 8vo. 6s. 

ELECTRICAL ENGINEER.—“ Will be welcome, not only to the student, but to some others past the student stage, 
whose learning dates back to the dim and distant days of ten, or even fifteen, years ago.” 


THE GASES OF THE ATMOSPHERE. By Wiutiam Ramsay, F.R.S., 
Professor of Chemistry in University College, London. With Portraits. Extra crown 8vo. 6s. net. 
DAILY CHRONICLE.—* Professor Ramsay is supplying the public with precisely what is wanted to explain to them the 
exact nature and bearings of this wonderful find. . . . The story is an exceedingly interesting one, and it is told in a plain and 
straightforward way.” 
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THE ELECTRICAL CO. Lo. HOWARD B. LITTLE & 6O., 


COMPLETE OUTFITS: 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians 


Direct Investigations, or Photography. 


RONTGEN TUBES, <<» FLUORESCENT 






with 3 SCREENS. 
Double 
Coated 

Platino Cyanide of 


Electrodes, 
available 
for any length of 
Spark, 
20s. each. 


COILS. 
TRANSFORMERS. 


Barium. 


ACCUMULATORS. 


CELLS. 


Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


aa Send for Complete Priced Catalogue. 


NATURAL SCIENCE. 


MARCH. 

NOTES and COMMENTS :—Franz Josef Land and its E xplorers—The 
Learned Society Bore—Sir Henry Howorth—The Organisation of 
Science in the United States—Geographical Distribution in America— 
A Remarkable Rodent—Palzontological Peccadilloes—Strata as 
Diagnostic of Species—The Meaning of a Species—A Pine and its 


Fungus—Drunk and Incapable—Kast African Lepidoptera—The Great 


Carcinologist of Norway—An Ancient Arachnid—Prehistoric Man— 
Has the Lamprey a Supra-Renal Body ?—-Sergestes—The Eggs of the 
Nautilus—Evidence for the South African Committee. 
I.—The Problem of Instinct. By Alfred Russel Wallace, D.C.L., F.R.S. 
I1l.—Fresh-water Biological Stations: Europe’s Example. By Professor 
Anton Fritsch, Ph.D. (lllustrated.) 
111.—The Light-Sensations of Kyeless Animals. By H. M. Bernard, 
M.A., F. 


F.L.S., F.Z.S. 
1V.—The Literature of Fossil Ostracods. By C. Davies Sherborn, 
F.G.S., F.Z.S. 


V.—Human Evolution. 1.- According to Mr. H. G. Wells. By F. H. 
Perry Coste, B.Sc., F.L.S. 1I1.—According to Mr. G. Archdall 

Reid. By S. S. Buckman, F.G.S. 

V1.—Science in New Zealand 

SOME NEW BOOKS :—The Cambridge Natural History, vol. ii.: 
edited by S. F. Harmer and A. E. Shipley (Illustrated).— Neue 
Versuche zum Saison-Dimorphismus der Schmetterlinge ; New Experi- 
ments on the Seasonal Dimorphism of Lepidoptera: by A. Weismann. 
-The Natural History of Eristalis Tenax: by G. B. Buckton.—The 
Survival of the Unlike: by L. H. sailey (George Henslow).—Thomas 
Say as Palzontologist.—New Se siale. Bibliography.—Scraps from 


Serials. 

OBITUARY :—H. Giitke (J. Cordeaux)—S. Wells—H. Boswell—E. 
Baliard--R. Warner—J. Chappell—E. Moreau—P. Briard—G. 
Schacht—H. von Nérdlinger—E. Dallman—T. J. Lickfett—F. vo 
Baur—A. Diirrnberger—R. Raimann—J. Ullepits¢ h—F. Kraus—A. L. 
Brot—S. Trinchese—E. de Betta—J. H. Thiry—A. A. van Bemmelen 

B. Lundg ren- C. Bahnson—C. Heitzmann—W. H. Pancoast 
“H: Ward “E. ( Lodeman. 
NEWS OF UNIV ERSITIE s, MUSEUMS, AND SOCIETIES 
CORRESPONDENCE: A. Montefiore Brice. 


1 


PRICE ONE SHILLING, NET. 


In America, Thirty Cents. 


Sent Post free for Annual Subscription of THirTEEN Shillings. 


PAGE & PRATT, 22 St. Andrew Street, London, E.C. 





LECTRICIANS, 
36 nr. Avenue, Piccadilly, London, W. 


IMPROVED PORTABLE COILS, 


maximum of power in the minimum 
of space. 


The 
These Batteries give any strength of current, from 
the weakest to the very strongest 





Suitable for Scientific, Medical, and Surgical Purposes. 


¢ the 


Makers of Complete Apparatus ar nd Separate Parts for Radiograp a" ‘ 
highest standard of merit. Coils, Cells, Accumulators, Tran rmers, 
Crookes’ Tubes, Fluorescent Screens, &c 
PATENTEES AND MAKERS OF THE 

* : ’ 
“Ringing” Bells, Bell Sets, and Improved 
Medical Coils 


MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &c. 


Special attention given to the Design and Construction of small Motors 
and Transformers. 


a2 SEND FOR NEW ILLUSTRATED CATALOGUE. eh 


BIGGS & CO.’S LIST OF TECHNICAL BOOKS. 


Physical Units. By Macnus MacLean, M.A., D.Sc., 
S.E. Crown 8vo. Illustrated. Price 2s. 6d. 
*: i. can safely be said that this book will find its way into every laboratory 
where physical facts are investigated.” —.Vature. 
** A very useful book.” —Zugineer. 


Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.I1.C.E. Illustrated. Price 10s. 6d. 

Electric Traction. By A. RECKENZAUN. _ Illustrated. 
Price 10s. 6d. 

Electrical > 9 By H. Kitcour and Other 
Illustrated. Price 10s. 

Electric Light i Power. By ARTHUR F. Guy. 
Illustrated. Price 5s. 

First Principles of Electrical Engineering. By 
C. H. W. BIGGS. Illustrated. Price 2s. 6d. 

First Principles of Electricity and Magnetism. 
By C. H. W. BIGGS. Illustrated. Price 3s. 6d 

First Principles of the Locomotive. By M. ReyNoLps. 
Illustrated. Price 2s. 6d. 

First a hare of Building. By A. Back. - Illustrated. 
Price 3s. 6d 

First Principles of Mechanical Engineering. by 
IMRAY and BIGGS. Price 3s. 6d. 

Design of Alternate- Current Transformers. by 
R. W. WEEKES. Illustrated. Price 2s. 

Theory and Practice of Electro-Deposition. Hy 
Dr. G. GORE, F.R.S. Price 1s. 6d. 

Alternating and Interrupted Electric Currents, 
By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. d. 

Practical Electrical Engineering. Two \vlumes. 
Imperial yto. Illustrated. Price £2 2s. 


BIGGS AND CO., 
139-140 SALISBURY COURT, FLEET STREET, E.C. 
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5 (LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R.S. 
In consequence of the great interest now being shown in Seismology, 
Prof. MILNE has designed this improved form of Instrument for 
recording on a very open scale the movements of the Earth’s Crust. 
FULL PARTICULARS ON APPLICATION. 
f VERTICAL AND HORIZONTAL PENDULUMS, &c. 
&, Catalogues of Scientific Apparatus sent POST FREE. 
3 L. CASELLA, 
° Scientific Instrument Maker to the Admiralty and Ordnance, 
Ee 147 HOLBORN BARS, LONDON, E.C. 
= THK 
E CAMBRIDGE SOLENTLFIO InstRUMENT coPaNY, A. HH U RST & CO., 
3 LIMITED, CARLYLE ROAD, CAMBRIDGE. 53 LEADENHALL STREET. 
2 Manufacturers of the Original Cambridge 
= Rocking Microtome. EVERY moi -* RADIOGRAPHY IN 
rabentrablagh Aechaest grace apt COILS .. 3’, 4’, 6’, 10,412", 14”. 
In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in | 
a position to wpete the Instrument at the GREATLY REDUCED | y3 a 
ie Price of £4 4s. 0 2 < 
1ers, They have also introduced a New Microtome of larger type, = | i 
which cuts perfectly flat Sections. ~ 7 a 
red Lilustrated Catalogue of Atparatns sent Post Freeon n E — 
receipt of 1s | = 
Address all Communications: ’ eS = 
&o. ‘‘Instrument Company, Ltd., Cambridge.”’ ra te 
. : n = 
- THE ba > 
CAMBRIDGE MODEL AND HISTOLOGIST s : 
i, MICROSCOPES c . 
. | n 
Sc., SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY | e S 
LABORATORIES OF CAMBRIDGE, &c., dc. | & - 
atory From £5 5s. S ; 
: The Design, Construction, and Optical and Mechanical Per- | - = 
By formance is of the highest Class, and for General or Advanced ro) = 
; Work and Micro-Photography, they possess exceptional advan- | a at 
ALE tages. } oO 
Lllustrated Catalogue on Application to 2 oO 
hers a < 


HENRY CROUCH, 
GUY. BARBICAN OPTICAL WORKS, 


A well-known authority says: “ Your Tub t | 
92 DUNCOMBE ROAD, LONDON, N. ity say our Tube is a east one and 


abi a-half times as powerful as the best | have previously tried.” 


re OPTICAL & SCIENTIFIC INSTRUMENTS. DENT’S WATCHES. 








ey ay Spectroscopes, Ss, Optical | 

LDS. pone a i. Tsraments or epi purposes constructed to Chents’ | Highest Quality. Moderate Price. 
ated. W. WILSON (f ly Foreman at Messrs. ELLIOTT Bros.), ore 

, 56 Coashenl taal, Chalk Farm, London, N.W. COLD KEYLESS LEVER WATCHES. 

By — : F 

By PH N I x FI RE O FF ICE, ame ‘ ‘ome “ 40 — 

19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. w. ’ 

By ESTABLISHED 1782. Catalogues F vee by Post on application. 
ents, MODERATE RATES. ABSOLUTE SECURITY. 


ELECTRIC LIGHTING RULES SUPPLIED. =. ong ~~ gee 
umes LIBERAL LOSS SETTLEMENTS. 4 
PROMPT PAYMENT OF CLAIMS. Jew 4 ROYAL EXCHANGE, E.C., and 
Seceetaries—W. C. MACDONALD and F. B. MACDONALD. 61 STRAND, W.C. 
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SPECTRUM TUBES. 


4 limited number of Pliicker’s Tubes, consisting of a mixture of Argon 
and Helium Gas, made from the Mineral Springs of Canterets, Pyrenees. 


Also Argon and Helium Tubes. 10s. 6d. each, post free. 
C. E. MULLER & CO. 


148 HIGH HOLBORN, LONDON, W.C. 


Price Lists of all kinds -f Chemical and Physical 
Apparatus on application. 


W. G. PYE, 


MAKER OF 
PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 
Special Apparatus as used at the CAVENDISH LABORATORY 
Cambridge. 
REFLECTING GALVANOMETERS, 
TANGENT ditto, from £2 10s. 


om 


30 ST. ANDREW'S STREET, 
CAMBRIDCE, 


from £3. 


IMPROVED 


THE GENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLAT2ZI 


Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of 


Apparatus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased Scientific Men generally 
on hand. College Students and Lecturers supplied. Catalogues 2d. each. 


On the 15th of every Month, Price One Shilling. 


THE ZOOLOGIST. 


The recognised Monthly Journal devoted to Zoological Subjects. 
‘ounded in 1843. 
Edited by W. L. DISTANT. 
Contents of FEBRUARY Number:— 

Neolithic Life in Devon and Cornwall. By A. L. Lewis, F.C.A. 
Notes on the Sealand Whale Fishery, 1896. By Tuos. SouTHwe tt, F 
Ornithological Notes from the Rhine. By J. H. SAvTer. 
On Manx Bird-Names. By P. RAtre., , 
Museum Reports: Brussels By G. SEVERIN. 
Notes on Mammals, Birds, Insects, and Mollusca. 

Editorial Gleanings. 

Subscription for the Year, 12s. Post free. 

WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


ZS. 


Notices of New Books. 


London : 





On the tst of every Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals. —Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance of 
** Grevillea. 

Price 1s. 8¢. Subscription for One Year, payable in advance, 16s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 
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ESTABLISHED 1851. 

r ~ r Y a 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 

TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS 
repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcelia, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Minimum 


/_MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
3ugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


PROF. A, LOISETTE’S 
ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 


Handsomely bound, with portra‘t and autograph. Price $2.50 American, 
tos. 6d. English. Prospectus with opinions of Educators, Scientific, 
Professional, and Business Men all over the world FREE. Address, 


A. LOISETTE, 237 Fifth Avenue, New York or 200 Regent Street, London. 
Not sold elsewhere. 


THE MOST NUTRITIOUS COCOA 


EPPS '’sS 


GRATEFUL—COMFORTING. 


COCOA 


HOLLUWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and ali Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained ol 
all Medicine Vendors. 


THE IRISH NATURALIST. | 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


THE DIRKCTOR 


T 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltv- 
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J-MORNTON- PICKARD 





Y » ‘ pene ERAS, Manufacturer of every description of 
+3 
FiorvTow Pceano AMBER CONJURING APPARATUS 


9.292 ‘ 1 
**RUBY.”’ 
For HAND or STAND. 


With Time and In- 
stantaneous 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


Catalogue «ree 


foro 
THORNTON-PICKARD, Lro., alTRNcHAM ©=XSAUTTER. 


39 RUE DE TREVISE 339, 


TO SCIENCE LECTURERS. ‘PARIS. 


THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, uxed by late W. Lant-CarrenTeEr, Esq., Prof. Forses, &c. — —secccseat 
Miniature Triple Lantern constructed for B. J. MAtpEeN, Esq. ; great ee 
success. New Oxyhydrogen Microscope. Science Lanterns for Class >i S a A N L Y \s = 
Demonstration. Magvificent Results. Docwra Triple, Prize Medal, va) 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- women | 
TAN Guinness, Madame Aveina Parti, &c., &c. Patent Pamphengos Mathematical Instrument Manufacturer to H. M. Government, Council 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, f India, Sci ‘ . 

Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science of India, Science and Art Department, Admiralty, &c. 
Lecture Sets. Novelties. The Lantern Kaleido.cope. Cheapest Lantern ath 
Outfits in the World. Grandly Illu-trated Catalogue, over 180 choice En- a ematical, Drawing, and Surveying Instruments 
gravings, 6¢.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, of every description 
Views, &c., 6¢.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, Of the Highest Quality and Finish, at most Moderate Prices. 
SreciALisT, Brewster House, 82 Mortimer Road, Kingsland, N. Miustvated Price List Peat ¥ 

7 «ist os ree. 


W. F. S. obtained the only Medal in the Great [Exhibition of 1862 for 


To SCIE NTISTS and LANTERNISTS, &ec. Excellence of Construction of Mathematical Instruments, and the only Gop 


Mepat in the International Inventions Exhibition 1885 for Mathematical 


THE ART OF PROJECTION, AND COMPLETE Work. Silver Medal, Architects’ Exhibition. 1886. 


MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- i eet? nc " . 
trations, with Priceless Wrinkles in ail Branches of Optical Projection. A drew :—~GREAT TUR NSTILR. HOLBORN, LONDON, W.C. 


ise Oil, Limelight, Disslving Electric, Opaque, wicroxcopic. and ALBERT EDWARD JAMRACH 








Catalogue in Fnglish, Post Free, 24d. Large 
Catalogue in French, 120 pp., Post Free, rs 








Polarising Lanterns, Slide Making and Painting, Enlarging, Kegister- 

ing, &c. &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, (Late CHARLES JAMRACH), 

and should be studied by the experienced operator and amateur alike.” NATU RALIST, 

A complete vade mecum of Optical Lantern Manipulations. Price, 

bound in Cloth, 3s. 6d. ; Postage, s¢. Worthits weight in gold. Send 180 ST. GEORGE STREET EAST. 

for Opinions cf the Scientific Press toMr. HUGHES, Brewster House, Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 

Mortimer Road, Kingsland, North London. Netsukis China, Lacauer, Gongs, Shells, and other Curios. 

1) ” 
OPTIMUS” GANTILEVER Puorockapnic ENLARGER. 
* Specially suited for Pocket kodak and Bull’s Eye Negatives Incandescent Gas, 

Catalogue Extra ’ 


We are now offering a series of instruments of this already popular model. 
finished in a very superior and most practical style. The mahogany is well 
seasoned, the brass work beautifully polished, the bellows is of durable 
leather. The lamp gives a brilliant and even light. The optical +ystem is 
throughout of the best. The Lenses will be found to give a very flat field 
and good marginal definition. 


Post Free. 








An Diameter of Compound Condenser. ie 
wee gin. sin. | 6in. 8in. | gin. 1oin. 
' Price, without fron | | | 
1 lens oe . | *G2/- | 270/- | SO/- | 110/-| 150/- | 200/- 
whe * | } | 
+ Extra for front lens | 29/- | :$2/- | 6%/- | 6:/- | 63/- | 105/- 1 | sce 
ve | - ~ p * 
| in. | in. | cfm in. in. | in, zZ ue a 
Covering Plates ... | 34X3$ | 44x34 | ox12 | 64x43) 74X5 | 84x53 = 





PERKEN 99 HATTON GARDEN, LONDON 
5 SON & RAYMENT, HOLBORN VIADUCT, E.C. a 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 


: £ a «& | Z 5s. d. 
a a :'.* ™ - 1 8 ; | Three Linesin Column .......0 2 6 
alf-yearly . . oO 14 | : 
Quarterly : o 7 6 Per Line rep , ne ee 
T p A ' One Eighth Page, or Quarter Column . 0 18 6 
‘Yearly — 220 6 | Quarter Page, or Half a Column ... 115 O 
Half-yearly eee a als ale 15 6 Halt a Page, ora Column ...... 3 5 0 
Quarterly ° on ee ee ee a ee 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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In addition to above, it is interesting to find that One Shillingsworth of CADBURY'S Cocoa contains as much 
nourishment as can’ be obtained for Three Shillings spent on some of the best Meat Extracts. 


Capsury's is absolutely Pure, therefore the Best Cocoa. 
The LANCET says —“ CADBURY'S Cocoa represents the standard of highest purity at present «ttainadle.- 














EVERY TRAVELLER SHOULD GARKY THE 
PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ie np esi from £5 to £7 1s. 


This famous Instrument has ¢hree circles of divisions and figures instead of one, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists. 
Surveyors, &c. 


SPLENDID TESTIMONIALS. 
8 9,& 10 HATTON GARDE N, LON DON. E.C. 
“STRONGEST AND BEST.”—reaith. 


Frys 


=" BURE CONCENTRATED 


i j < "4 Yi. S&S 
Try also FRY'S MALTED COCOA, a delicious combina- 
. tion of FRY'S PURE COCOA and EXTRACT OF 


MALT (Allen and Hanbury's). “ /ts dietetic and 


digestive value is beuond disnute "—Lancet OVER 200 GOLD MEDALS AND DIPLOMAS._ 


Printed by RicHarp Cay & Sons, LimirEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macurtand y Macumsanlt CD, ’ 
LimITED, at 29 Bedford Street, London, W.C., and THe Macmit.ian Company, 66 Fifth Avenue, New York.—Tuurspay, March 4, 1897+ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WorRDSWORTH. 
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‘BROWNING’S PLATYSCOPIC LENS. 


LANTERN SLI D ES With Larger Angles, Increased Field, and Improved Definition 


NANSEN’S POLAR EXPEDITION 


NEWTON & CO., ov 3 FLEET STREET, E.C., 


Have obtained the sole right to manufacture and sell Lanter! 











wae ’ : ; . Engraved Real Size. 
Slides of Dr. NANSEN’s Pictures in AN ACHROMATIC COMBINATION, 
on COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
“FARTHEST NORTH. PORTABILITY OF A POCKET LENS. 
; : *“* If you carry a small Platyscopic Pocket Lens (which every observer of 
Price 2s. each. List post free. Nature ought to do).”—Grant ALLEN in Anow/ledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
The Slides are printed from the same Negatives as_ those mologists, as it focuses about three times as far from the object as the 

. Coddington Lenses. This allows opaque objects to be examined easily. 
The Platyscopic Lens is made of four degrees of power, magnifying 






used by Dr. Nansen at his own Lectures, which were made 


f . » Neu ‘oO respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
for him by Newtron & Co. espec y I zg 
° field, is the best adapted for general use. ; 

As the demand for these will probably be large, early The Lenses are set in Ebonite Cells, and mounted in T ortoiseshell Frames. 
application is advisable Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
a a « « . o e ° = * > _ 

fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

“A series of singularly beautiful photographic illustra Illustrated description sent free. 


tions.” — Zhe Times, February 9, 1897. JOHN BROWNING, 63 STRAND. LONDON, W.c. 


, NEGRETTI AND ZAMBRA’S | 
BECK'S MICROSCOPES.  pynogRAPHs AND_ THERMOGRAPHS, 


I-in. and }-in. Object Glasses, —= ee 





Two Eyepieces, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 









= 


| « ip Sart é ‘ 
No. 29B.—The addition of Abbe | The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
: ” x above he Ther » graph is mounted in a japanned Metal Case with Glass 
Condenser to 25B with Iris | Fr ynt, for either indvor or outdvor use. The above give continuous records 
Diaphragm and Focussing mn Charts, which only require changing once a week, and are invaluable to 


a : invalids and others who are unable to take daily readings of the ordinary 
and Swinging Adjustments, | instruments. Price of each, with supply of Charts for one year, £6 10s. 


STAND No. 25. . £8 lds. NEGRETTI & ZAMBRA, 


cae aaa cL ee SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN 
FULL R > > ’ 
'ARTICULARS FREE on APPLICATION to 38 HOLBORN I EC 


R. & J, BECK, LTD., 68 CORNHILL, LONDON, B.C. ! seanches—4g CORNHILL, and 122 REGENT STREET. 
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BOROUGH OF BRIGHTON. 
MUNICIPAL TECHNICAL SCHOOL. 


APPOINTMENT OF HEAD MASTER. 

The Council of the Borough of Brighton invite Applications for the post 

ff Head Master at their New Technical School, Richmond Terrace, 

Brighton. Salary, £350 per annum. Duties to commence on May 3 

?P Parti ulars of the Qualifications required, the Duties to be performed, and 

the Conditions upon :which the appointment will be made, together with 

pe oa Forms of Application, may be obtained on application at my Office 
ut the Town Hall, Brighton 

Applications for the Appointment must be made upon the Form supplied, 

and must re ich my Office before 10 o'clock in the forenoon of Friday, 

March 19, 1897. 





Town Clerk. 


FRANCIS J. TILLSTONE, 


Town Hall, Brighton, February 24, 1897. 


BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 
DAY CLASSES. 

LONDON UNIVERSITY and SCHOLARSHIP EXAMINATIONS. 
BIOLOGY.—_MATHEMATICS.—PHYSICS. 

CLASSES are held da//y in the Subjects, « 


Teachers and Graduates. 
Parti 


above onducted by experienced 


culars on application. 


A PROFESSOR of NATURAL SCIENCE 


is required for the Thomason Engineering Colleg Rurki, in the 
North-West Provinces of India. He should be a prz ei al Electrical 
Engineer, and qualified to lecture in and teach Electricity, Magnetism, 
Heat, am Light, and the Elements of Chemistry, Ge lo gy, and 
Mineralo He should understand Telegraph Engineering. The 
Salary will ‘be 
a year to Rs. zoo. If retz nined ¢ yn termination of five years’ agreement, 
Salary Rs. 750 a month, rising to Rs. », with benefit of Leave and 
Pension Rules from date of first appointment Applications should be 
addressed to the SecrETARY Judicial and Public Departnient, India 
Office, London, not later than the end of March. 
A. GODLEY, Under Secretary of State for India. 

February 25, 1897. 


India Office, 


TECHNOLOGICAL EXAMINATIONS, 
1897-—CITY AND GUILDS OF LONDON INSTITUTE 
Application Forms for the Examinations in Technology to be held « 
April 24, May 1, 3, 4, 5, 6, 7, 8, &e., can be obtained by applying, not 
ater than March 22, to the Examinations Department, City and 
Guilds of London Institute, Exhibition Road, London, S.W. 


TECHNOLOGICAL EXAMINATIONS, 
1897-—CITY AND GUILDS OF LONDON INSTITUTE.— 
Condidates in Technology not ing students of any registered 

ass, desirous of sitting for the , aon s Examinations, should apply 
at ¢ ynce to the Secretary of the nearest Technical or Science School. 
Failing to arrange with any Local Secretary, Candidates should apply, 
not later than April 17, to the Examinations Department, City and 
Guilds of London Institute, Exhibition Road, London, S.W 


LONDON SCHOOL OF MEDICINE 
FOR WOMEN, 
HANDEL STREET, BRUNSWICK SQUARE, W.C. 
Phe post of Demonstrator of Physiology is now Vacant. The Salary is 


» per annum. Applications should be sent to the SecreETARY before 
the 23rd inst. 


LONDON MATRIC. 


Rupees 500 a month in the first year, rising by Rs. 50 | 








INTER. SC. AND | 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. | 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and | 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 


Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


WANTED, a Position as ASSISTANT in 


a Laboratory, to a Scientific Lecturer, or in a Private Workshop, by a 
young man of mechanical skill, with a knowledge of Electricity and 
Experimental Work. High-class Testimonials.—‘‘A. R. L.;” c/o 
NaTuRE, 29 Bedford Street, Strand, W.C. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London 
Catalogues Free. 








eS 


Sale by Huction. 


MONDAY NEXT. 


THE VALUABLE COLLECTION OF SHELLS FORMED BY THE 
LATE REGINALD CHOLMONDELEY, ESQ., REMOVED 
FROM CONDOVER HALL, SHREWSBURY, INCLUDING 
MANY FINE AND RARE _ SPECIES, ESPECIALLY IN 
MUREX, CONUS, VOLUTA, PECTEN, AND SPONDYLUS, 
&c.; ALSO THE BEAUTIFUL EBONIZED PLATE-GLASS 
CASES IN WHICH THEY ARE CONTAINED. 

MR. J. C. STEVENS has received Instruc- 
tions to Sell the above by Auction at his Great Rooms, 38 King 
Covent"Garden, on MONDAY, MARCH 15, at Half-past 12 
precisely. 

On view the Saturday prior, 12 till 3, and Morning of Sale, and Catalogues 

nai 





z Street, 


o'clock 


WATKINS &@ I DONCASTER, ~ 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND ores 
SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., gd., 1s., 1s. 6d. Zinc relaxing 
Boxes, 9d., 15., 1s. 6d., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 64. Botanical Cases, japanned double 
tin, rs. 6d., 2s. od., 38. 6d., 48. 6d., 7s. 62. Botanical Paper, from 1s. 1d. 
to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6@. per pair. Cabinet Cork, 7 by 34, rs., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label Li ist of British 
Micro-lepidoptera, with English ‘and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. gd. Taxidermists’ Companion, contain- 
ing most necessary implements ‘for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed — 2s. per pair; Egg Drills 2d., 3¢., 
1S. 5 Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 





2s. 6d. Fold- 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
36 STRAND LONDON W.C. (Five doors from Charing Cross.) 


PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 


Handsomely bound, with portrait and autograph. Price $2.50 American, 
ros. 6d. English. Prospectus with opinions of Educators, Sclentife, 


Professional, and Business Men all over the world FREE. Address, 
A. LOISETTE, 237 Fifth Avenue, New York or 200 Regent Street, London. 


Not sold elsewhere 


PHGENIX FIRE OFFICE, 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


MAU RITZ KARTEVOLD, 
SANDN-ES, NORWAY. 
From a Mine recently discovered in Ryfylke, Norway, various Minerals, 
containing rare Earths, have been obtained. The Minerals can be sold at 


the following prices :— 


CLEVEITE... 


a am a .. £2 per kilo. 
ALVITE “ a : - 15s. » 
MONAZITE sei ‘ .-. 10s. ,, ; 
Professor RAMSAY pe rmits M. KArTEVOLD to state that his Cleveite 


yields from 1°5 to 2 cub. cents. per gram of Helium. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectroscopes, Goniomet s, Optical 

Benches, &c., &c. Instruments for special purposes eee to Clients 

own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.). 
56 Crogsland Road, Chalk Farm, London, N.W. 


Spectrometers, 
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MESSRS. LONGMANS & 60's SCIENTIFIC BOOKS. 


Complete in THREE VOLUMES, Half Bound. 
240 Illustrations, 8vo, #2 2s. Vol. 


Vol. I., with 236 Illustrations, 8vo, Zs 25. 
III., with 352 Illustrations, 8vo, 35. 


Vol. II., with 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. 


Complete in FOUR VOLUMES, po. 
Vol. 


vx; 


Assisted by Eminent Contributors. 





and IL, £2 2s. each. Vol. III., £2 10s. 


3 5 


WATTS DICTIONARY. OF CHEMISTRY. 


Revised and entirely Re-written by H. FORSTER MORLEY, M.A., D.Se, Fellow of, ana lately 


Assistant Professor of Chemistry in, University College, London ; and 


M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and Prelector in Chemistry, of Gonville and 


Caius College, Cambridge. 





A TEXT-BOOK OF INORGANIC CHEM- 
ISTRY. By G. S. NEWTH, F.I.C., F.C.S., Demonstrator in the 
Royal College of Science, London ; Assists ant E xaminer in Chemistry, 
Science and Art Department. With 146 Illustrations. Crown 8vo, 
Os. Od. 


ON THE SENSATIONS OF TONE AS A 
PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D. Third English 
Edition, Translated and specially adapted to the use of Musical 
Students, by ALEXANDER J. Evtis, F.R.S. With 68 Fig gures engraved 
on Wood, and 42 Passages in Musical Notes. Roya! », 285. 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s *‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts, and an Appendix of Problems and Examples, with 

Answers. Crown 8vo, 15s. 


GANOT’S NATURAL PHILOSOPHY FOR 


GENERAL READERS AND YOUNG PERSONS. Translated 
— Edited from Ganot's ‘‘Cours Elémentaire de Physique,” by E. 
KINSON, Ph.D., F.C.S. Eighth Edition. With 7 Plates, 624 


Woodcute: and an Appendix of Questions. 


ELECTRICAL ENGINEFRING for ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 

nical Institute.) By W. SLINGO and A. BROOKER 

Enlarged Edition. With 346 Illustrations. 8 


Crown 8vo, 12s. 
ELEMENTARY TREATISE ON ELEC- 
TRICITY AND MAGNETISM. Founded on Joubert’s *‘ Traité 
Elémentaire d’Electricité.” By G. C. FOSTER, F.R.S., Quain Pro- 
fessor of Physics in University College, London; and E. ATKIN- 
= Ph. D., formerly Professor « of Experimental Science in the Staff 
College With 381 Illustrations. Crown 8vo, 7s. 6d. 


THE MAGNETIC CIRCUIT IN THEORY 
AND PRACTICE, By Dr. H. DU BOIS, Privatdocent in the 
University of Berlin. Translated by Dr. AtrKinson, formerly P 
fess or of Experimental Science in the Staff College, Sandhurst. With 
94 Illustrations. 8vo, 12s. net. 


THE GAS AND OIL ENGINE, By Dvcaip 


CLERK, Associate Member of the Inscitution of Civil Engineers, 
Fellow of the Chemical Society, Member of the Royal Institution, 
Fellow of the Institute of Patent Agents. Sixth Edition, Revised and 
Enla uy ged. 8vo, 155. 


A PRACTICAL TREATISE ON THE 
“OTTO” CYCLE GAS ENGINE By WILLIAM NORRIS, 
M.I.Mech.E. With 207 Illustrations. 8vo, ros. 6d. 


Crown 8vo, 7s. 6d. 





Revised and 


L ONDON, NEW YORK, 


GREEN, & Cf . 


LONGMANS, 


Assisted by Eminent (¢ vontributors. 


DISEASES OF PLANTS INDUCED BY 


CRYPTOGAMIC PARASITES: Introduction to the Study of Patho 


genic Fungi, Slime-Fungi, Bacteria, and Alge. By Dr. CARI 
FREIHERR VON TUBEUFP, Privatdocent in the University of 
Munich. Translated by WittiamM G. Smirn, B.Sc., Ph.D., Lecturer 


on Plant Physiology, University of Edinburgh. With 330 ~ istrations 
Royal 8vo, 18s. net. [ Just lished. 


THE PHYSIOLOGY OF PLANTS. A Popular 
Treatise for the use of Gardeners, or for Students of Horticulture and of 
Agriculture. By Dr. PAUL SORAUER, Director of the E xper i 
mental Station at the Royal Pomological Institute in Proskau (Silesia) 
Translated by F. E. Weiss, B.Sc., F.L.S., Professo r of ‘Be tany at the 
Owens College, Manchester. 33 Illustrations. 8vo, os. net. 


MAGNETIC FIELDS OF FORCE. An Ex. 


position of the Phenomena of Magnetism, Electro-magnetism, and 
Induction, based on the Conception of Lines of Force. By H 
EBERT, Profes:ur of Physics in the University of Kiel. Translated 
by C. V. Burton, D.Sc. ~ Part I., with 93 Illustrations. 8vo, 10s. 6¢ 
net. [Just 2 ublished 


A MANUAL OF MACHINE DRAWING 
AND DESIGN. By DAVID ALLAN LOW (Whitworth Scholar) 
M I.Mech.E., Professor of Engineering, East London Technical Col- 
lege; and ALFRED WILLIAM BEVIS (Whitworth Scholar), 
M I. Mech.E., Director of Manual Training to the Birmingham Schoo! 
Board. With over 7o0o Illustrations. 8vo, 7s. 6d. 


RIVINGTON’S COU RSE OF 
CONSTRUCTION, 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
Part 1. FIRST STAGE, OR ELEMENTARY COURSE. With 
552 Woodcuts. tos. 6d. 
Part II]. COMMENCEMENT OF SECOND STAGE, OR AD 
VANCED COURSE. With 479 Woodcuts. ros. 6d. 
MATERIALS. Advanced Course, and Course for Honou 
With 188 Woodcuts. ars. 
CALCULATIONS FOR 
With 597 Woodcuts. 15s. 


TEXT-BOOKS OF SCIENCE. 


NEW EDITIONS. 


METALS: THEIR PROPERT IES AND 
TREATMENT. New Edition. By A. K. HUNTINGTON 
Professor of Metallurgy in King’s ¢ aileg London; and W. G 
McMILLAN, Lecturer on Metallurgy in eens College, Birming 
ham. With 122 Illustrations. Crown 8vo, 7s. 6d. 


ELF MFNTS OF ASTRONOMY. By Sir 
ROBERT STAWELL BALL, .D., F.R.S., Lowndean rofenn: 1 
of Astronomy in the U ane of C: umbridge New Editi 
thoveagtty | Revised. With 130 Illustrations. Crown 8vo, 6s. 6d 


AND BOMBAY. 





BUILDING 


Part III. 


Part IV. BUILDING STRUCTURES. 
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SEISMOGRAPHIC APPARATUS 


(LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seismology, 
Prof. MILNE has designed this improved form of Instrument for 
recording ona very open scale the’ movements of the Earth’s Crust, 


FULL PARTICULARS ON APPLICATION. 
VERTICAL AND HORIZONTAL PENDULUMS, &c, 








Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 


147 HOLBORN BARS, LONDON, E.C, 


JAMES WOOLLEY,SONS & CO., Ltb. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND | PHYSICAL APPARATUS 
ri ofl z 


mm 
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VICTORIA BRIDGE, MANCHESTER. 





THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 

In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 
a position to supply the Instrument at the GREATLY REDUCED 
Price of £4 4s, Od. 

They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


Lllustrated Catalogue of Apparatus sent Post Freeon 
receipt of 1s. 6d. 


Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.’ 


W. G. PYE, 


MAKER OF 
PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 
Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, from £3. 
TANGENT ditto, from £2 10s. 


30 ST. ANDREW'S STREET, 
CAMBRIDGE, 


THE ELECTRICAL CO., Lro. 


COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 





Direct Investigations, or Photography. 


RONTGEN TUBES, <<>> FLUORESCENT 
with 3 © 2 >) __SCRRENS. 


Electrodes, <——4 - EE Double 


available Coated 


Platino Cyanide of 








for any length of 
Spark, 
20s. each. 


COILS. 
TRANSFORMERS. 


Barium. 


ACCUMULATORS. 


CELLS. 


Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 
az Send for Complete Priced Catalogue. 
THE 


CAMBRIDGE MODEL AND HISTOLOGIST 
MICROSCOPES. 


SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY 
LABORATORIES OF CAMBRIDGE, d&e., de. 
From £5 5s. 
} The Design, Construction, and Optical and Mechanical Per- 
| formance is of the highest Class, and for General or Advanced 
| Work and Micro-Photography, they possess exceptional advan- 
| tages. 


Illustrated Catalogue on Application to 


HENRY CROUCH, 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 
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HINDU ASTRONOMY. 
By W. BRENNAND. 


Price 21s. 


| 
Just Published. * 
| 


Royal 8vo 


See the Review of this work in Nature (vol. lv. No. 
December 31, 1896. 


With numerous Illustrations and Diagrams. 
1418) of 


LONDON : 
Published by CHAS. STRAKER & SONS, Ltd., Bishopsgate Avenue, 
E.C. 


Just Published. With Illustrations, Crown 8vo, Cloth, ros. 6d. 


ELEMENTS OF MECHANICS. 
By T. W. WRIGHT, M.A. 
With Preface by A. G. GREENHILL, M.A., F.R.S. 


“ Teachers of mechanics will Sind tt an excellent text-book.’ —Prof. 
Joun Perry, F.R.S., in ‘* NATURE.” 
London: E. & F. N. SPON, Ltd., 125 Strand 
Now Ready, Crown 8vo, Is. 
MOODS: THEIR MENTAL AND 


PHYSICAL CHARACTER. 
New Treatise on Moods as Physica/. 


By F. PHILLIPS. 


London: J. & A. CHURCHILL, 7 Great Marlborough 
Street. 
CAMERAS, 


‘AMBER’ & ‘RUBY.’ 


For HAND or STAND, 
From £5 3s. 6d. 
Time and 


PB tinal SHUTTER Pay 3 om 


lllustrated Catalogue Free 
THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 


—T™ + 


> BES 


Mathematical Instrument Manufacturer to H. M. Government, Counc! 
of India, Science and Art Department, Admiralty, &c. 








Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence « »f Construction of Mathematical Instruments, and the only Gop 
MepAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTIELF HOLRORN, LONDON, W.C 





NATURE 


W. I. 
2 ST. MARY’S STREET, MANCHESTER. 
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_ FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14. CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER. 
Telephone Number— 2038. 

















gg for estimation of sulphur in spent oxide. 


ae 
DENT’S WATCHES. 


Highest Quality. Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
Lonm”7TwnpDoOon. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 13862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 


DENT 


TRADE MARK. 





Imports, Mi akes, Buys, Sells, Lets, Values, and Exchanges all kinds of 
Apparatus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveyi ing, &c., on his owr and Com- 
mission account. Rare Bargains of = as _ Scientific Men ge neré rally 
on hand. College Students ma lied. Catalogues 


TUBES AT VARIOUS EXHAUSTION 


To show. Phenomena from Spark in Air to 


complete Fluorescence. 


The Cabinet contains Tubes and Supports when 
not in use, and forms a firm Stand when the Tubes 
are being used; 


the Supports do not obstruct any 
portion of the Tubes. 


SET OF SEVEN TUBES, 18-in. LONG, WITH CABINET AND 


SUPPORTS, 
CHADWICK, 


cl 


NAT PURE 
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MINERALS OF SPECIAL INTEREST | 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular [ron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Minerals last received include :—Alabandite, Alexandrite, Anglesite, 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 


Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplie d to the Department of Science 
and Art: Typic al Rocks (about 3” x 4”), 205. ; ypes of Rock 
Structures, 10s. ; and 13 Rock-Constituents, 7s. bd. Case of 12 Micro-slides 
of Rocks, ‘and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 

crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set 
Practical Demonstrations given in Mineralogy and Pal eontology. On Sale, 
British Birds, their Exgs and Wests, weekly parts, 6d. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, F¢ and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic 
List of Rock Specimens. 
Geological Hammers. 
Cabinets. 
o Meteorites. 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
rium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains. &e. 
INVALUABLE FOR ALL SKIN DISEASES, 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Yendors. 


—20 16 
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| Science Lanterns. 
| Portrait Combination front Lenses, 18s. 6d., 


ALBERT EDWARD JAMRACH 


ESTABLISHED 1851. 


BIRKBECK B ANK. 


Southampton Buildings, Chancery Lane, Lx 
TWO-AND-A-HALF per CENT. INTEREST allowed or 
repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS | 
MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


1 DEPOSITS 


Minimum 


a nee GRIT RR tm 


39 RUE DE TREVISE 39. 
PARIS. 





Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 1s 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-Carrenter, Esq., Prof. Forpes, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Pelytechnic Instituticn, Dr.H. Grat- 
TAN GuINNEsS, Madame ApELINA Parti, &c., &c. Patent Pamphengos 
The Universal Lantern 4- inch Condensers, 4-wick Lamp, 
Marvellous value. Scien 
The Lantern Kaleidosc ope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SpEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus: 






Lecture Sets. Novelties. 





trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and howt 
use Oil, Limelight, Dissolving Electric, Opaque, Microscopic, and j 


Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c.. &c. Prof. MALDEN says :- ** A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price 
bound Cloth, 3s. 6d. ; Postage, s¢. Worthits weight in gold. Sen dj 
for Opinions ¢ f'the Scientific Press to Mr. HUGHES, Brewster House, 
Mortimer Road, Kingsland, North London. 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potter) 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 
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“OPTIMUS” GANTILEVER uctocarnic ENLARGER. 





* Specially suited for Pocket kodak and Bull’s Eye Negatives. Incandescent Gas, 
Extra 7/6. 


: Catalogue 
Post Free. 






We are now offering a series of instruments of this already popular model. 
finished in a very superior and most practical style. The mahogany is well 
seasoned, the bras s work be: autifully polished, the bellows is of durable 
leather. The leap gives a brilliant and even light. The optical system is 
throughout of the best. The Lenses will be found to give a very flat field 
and good marginal definition. 

Diameter of Compound Condenser. 
qin. sin. 6in. | 8in. gin. roin. 
Price, without front 
lens on .. | *62/- | 70/- SO/- | 110/-| 150/- 200/- 
' 


« Extra for front lens | 237/- B7/- | G3/-  G3/- | 63/- | 105/- 


- in. c/m in. in. in. 
= Covering Plates ... | 343} | 44X3} | 9X12 | 64X43) 7}x5 | 84x53 


PERKEN, SON & RAYMENT, »%"%2%"%. LONDON. 
HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, WwW .c. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 

; Best Make. THICK SPARKS. 
HARVEY &PEAK Focus Tube—PALLADIUM. 
LONDON ‘ 5 3 ” o Penetrator. 

— — : = am Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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THE AMERICAN SCIENTIFIC JOURNAL 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE: S. NEwcomps, Mathematics ; R. S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy; T. C. 

MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. LE Conte, Geology; W. M. Davis, 

Physiography ; O. C. MarsH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 

S. H. ScuppEr, Entomology; N. L. Britton, Botany ; HENRY F. Osporn, General Biology; H. P. Bowpircu, Physiology ; 
J. S. BILLincs, Hygiene ; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAy BE SENT TO 


MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 








NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
. is. & 
Half yeari Se Ae ee ES oe: ee 8 . bs ; Three Linesin Column ....... 
Quarterly y : ih ga eae ; 6 ee aaa ee 
To att Paces AsRoap + One Eighth Page, or Quarter Column 
i... ee eae y 110 6 Quarter Page, or Half a Column 
ee eee o15 6 | Halt a Page, ora Column ...... 
DO ake ia eld a pe RS °0 8 o WNONEE. na Sn 6 Ue ee 


Cheques and Money Orders onli. to MACMILLAN & CO., Limitea. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 


This is a Vacuum Tube of new form which embraces the following special features :— 
The Luminescence for Fluorescent Screen work is altogether more brilli#nt than with the ordinary LEE 
Focus Tube. < 


Deep structures of the body can be radiographed w ith the utmost facility by its means. The 
magnificent Radiographs of the body taken by Mr. Wilson Noble, were obtained with a “ Penetrator ”’ 
Tube. Prints may be seen at W. W. and Sons’ Showrooms. a oe 

The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. \ eis we : 

The Electrodes are widely apart, so preventing the possibility of sparking outside the Tube. S7son &2 

The Terminals are very strongly made, and cannot ¢ asily be damaged. — 

The Tube is made in the very best manner, and has yielded in our hands much superior results 
with the Fluorescent tam and radiographically with deep structures, than any other Tube. 

Price 35/- (post free, 36/-). Special large size for 8-in. and 10-in. Spark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘*‘ Penetrator” Tube will be given at all times to Customers. 
OPINIONS: 

Witson Nose, Ese.—‘‘ With a 4-inch Spark I can get results superior to other tubes taking 10-inch The tube is excellent.” 

Dr. Gerarv Smitru.—‘‘I find “exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the ag is decidedly superior. 

V. E. Jounson, Esg., M.A.—‘“‘ It is the most brilliant tube that I have yet tested.’ 

Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W. C.; and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest aw ards at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
Paris Universal Exhibition, 1889, &c. 


CROSSLEWYV’S OU1t:, ENGINES. 


PORTABLE OIL ENCINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 

















Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, de., ON 
APPLICA rae. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices - aa from £5 to &7 Ts. 


This famous Instrument has /hree circles of divisions and figures instead of owe, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

* Tagnitz, Russia, February 1892. 

**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “Count Berc” 

** 66 Victoria Street, S.W., March 1, 1892 

‘ The large ht vg in Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece ., I can swear to its being about half way between a -third and half of 10 feet—the m: untel-piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham). 


=o, JAMES J. HICKS, 
8 9. & 10 HATTON 1 GARDEN, LONDON, E.. 
TOWNSON & MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. oe A.D. 1708. 
elegraphic Address: ‘* TOWNSON, LONDO 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORYWT OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. A 

Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London tor SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 
or by post, 3/- (free to Colleges and Schools). 











Printed by Ricuarp Ciay & Sons, Limi TED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN & Co., 
-IMITED, at 29 Bedford Street, London, W.C., and Tue Macit LAN ComPAny, 66 Fifth Avenue, New York.—-Tuurspay, March 11, 1897- 
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A WEEKLY ILLUSTRATE 


D JOURNAL OF SCIENCE. 


‘* To the solid ground 


O, Nature trust 


the mind which builds for aye.’ 
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LANTERN SLIDES 


NANSEN'S POLAR EXPEDITION 


NEWTON & CO,, ov 3 FLEET STREFT, E.C., 
Have obtained the sole right to manufacture and sell Lantern 
Slides of Dr. NANSEN’s Pictures in 


“FARTHEST NORTH.” 


Price 2s, each. List post free. 


The Slides are printed from the same Negatives as those 
used by Dr. Nansen at his own Lectures, which were made 
for him by Newron & Co. 


As the demand for these will probably be large, early 


application is advisable. 


“A series of singularly beautiful photographic illustra- 
Times, February 9, 1897. 


X-RAY COMPLETE SETS. 


tions. "— 7 he 





Se rA. Including 3-inch Coil, our own make, Batteries, Focus 
Tube, Tube Holder, Barium-Platino-Cyanide Screen, 
_ 7m. X sin. nae “- one a a as a aoe 82 6 
Set B. Including 6-inch Coil, Batteries, Larger Focus Tube, 
Tube Holder, Barium-Platino-Cyanide Screen, 9} in. x 7 in. £23 10 0 
BARIUM-PLATINO-CYANIDE SCREENS. 
EXCELLENT FLUORESCENCE, in neat Frames with Handles. 


7m. X 5 in., 218.3 of in. X 7 in., 32s. 6d. ; 11 in. X gf in., 555. 


JOHN J. GRIFFIN & SONS. >. 
22 GARRICK STREET, LONDON, W.C. 





| 


| NALDER BROS. & CO. 


16 RED LION STREET, LONDON, E.C. 
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THE N.C. S. PATTERN OF THE TROTTER BAR PHOTOMETER 


This was the Instrument selected by the General Post Office for their 
tests on Incandescent Lamps. (See Electrician, October 2, 1806, p- 738.) 
Much easier to read than either the shadow or grease-spot instrument. 
Complete with Scale mounted on Bar, and 100 Volt Standardised Lamp. 
Price £9. 
Write For CATALOGUE. Cable Address, “* Secoum, Lonpon. 
No Agents, U.S.A. This Instrument delivered anywhere in U.S.A., but 
with unmounted scale, for #54, 


NEGRETTI AND ZAMBRA’S 








The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.c. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, ae W. 


Professor W. Boyp Dawkns.. M.A., F.R.S., F.S.A., will, on THURS- 
DAY next, MARCH 2s, at ” heat o'ck a begin a Course of Three 
Lectures on “THE REI wig OF GEOLOGY TO HISTORY.” 
(1) The Incoming of Man. (2) The Frontier of History in Britain. (3) 


Roman Britain. 
Subscription to this Course, 
Two Guineas 


Half-a-Guinea ; to all the Courses in the 


season, 


BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 
Day CLASSEs. 

LONDON UNIVERSITY and SCHOLARSHIP EXAMINATIONS. 
BIOLOGY.—MATHEMATICS.— PHYSICS. 
CLASSES are held da//; 


Teachers and Graduates. 


in the above Subjects, conducted by experienced 


Particulars ¢ 


TECHNOLOGICAL 


mn application. 


EXAMINATIONS, 





1897-—CITY AND GUILDS OF LONDON INSTITUTE. 
Application Forms for the Examinations in Technology to be held on 
April 24, May 1, 3, 4, 5, 6, 7, 8, &c., can be obtained by applying, not 
later than March 22, to the E xaminations Department, City and 
Guilds of London Institute, Exhibition Road, London, S.W 


TECHNOLOGICAL EXAMINATIONS, 
1897.—CITY AND a OF LONDON INSTITUTE. 
Candidates in ‘Technolo not being students of any registered 
class, Cesirous of sitting for "the Institute's Examinations, should apply 
at once to the Secretary of the nearest Technical or Science School. 
Failing to arrange with any Local Secretary, Candidates should apply, 
not later than April 17, to = Examinations i, City and 
Guilds of London Institute, Exhibition Road, London, S.W 


A PROFESSOR of NATURAL SCIENCE 


is required for the Thomason Engineering C Rurki, in the 
North-West Provinces of India. He should be a practical Electrical 
Engineer, and qualified to lecture in and teach Electricity, Magnetism, 
Heat, Sound, Light, and the Elements of Chemistry, Geology, and 
Mineralogy. He should understand Telegraph Engineering. The 
Salary will be Rupees 500 a month in the first year, rising by Rs. 50 
a year to Rs. _ If retained on termination of five years’ agreement, 
Salary Rs. 750 a month, rising to Rs. 1000, with benefit of Leave and 
: e ens sion Rules s te ym date of first appe : Bree nt. Applications should be 
lressed 7 the Seckerary Judicial and Public Department, India 
Offi e, London, not later than the end of March. 
A. GODLEY, Under Secretary 
February 25, 1897. 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 


lege, 





f State for India. 
India Office, 


According to HANSEN'S Methods. 
Courses for Beg ginners, as we a as for Advanced Students, in Physiology 
and Technology of Fermentatio Biological Analysis of Yeast. 


Manuals: cf Chr. 
Londor n (Spon), 1896. Fy ene ie. a> 
tation.” London (F. . Lyon), 1893. 

Further Particulars on Application to the Director, 
Che Laboratory, Copenhagen, V. 


est 


Fermentation. 
rganisms and Fermen- 


* Practic al Studies in 
Micro- 


ALFRED JORGENSEN, 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C, CAPITO, M.1.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Retain Workshop 
with Machine Tools, Pattern Shop, &e. 

The College provides a Training for Electrical, 
Mining Engineers, for Science Students in Mathem: atics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


Mechanical, Civil, and 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 





Sale by Huction. 


MONDAY NEXT. 
VALUABLE BRITISH AND EXOTIC LEPIDOPTERA 
MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Cx 1, on Rat 
— MARCH 22, at Hall- “past 12 paces r 
TROPICAL BUTTERFLIES, the proper emar 
py also Collections of BRITISH LEPIDOP TERS in 
many Rarities, Cabinets, & 
On view the 





vent Garder 













ding 


Saturday prior, 12 till 3 3, and Morning of Sale, and Catalogues 
had. 


THE ELECTRICAL CO. Lro, 


COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 
——— 


Direct Investigations, or Photography. 











RONTGEN TUBES, 
length of Spark, 20s. each. 


with 3 Electrodes, available for any 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 
Cyanide of Barium. 
ACCUMULATORS. CELLS. 
Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


aa Send for Complete Priced Catalogue. 


JAMES WOOLLEY,SONS & CO., LTD. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND PHYSICAL APPARATUS 


Platino- 
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ANNALS OF BOTANY. 


Edited by Prof. BALFOUR, F.R.S., 
Edinburgh ; Prof. VINES, F.R.S., of the University of Oxford ; 
Dr. SCOTT, F.R.S., of the Jodrell Laboratory, Royal Gardens, 
Kew ; and Prof. FARLOW, of Harvard University, U.S.A. 
No. XLI., 

now ready. Price 14s. The principal Contents are : 
BRANNON: On Grinnellia americana. 

RICHARDS: The Evolution of Heat by Wounded Plants. 
Sewarp: On Lyginodendron. 


MaGnus: On some Species of the Genus Urophlyctis. 

Cuopat: On the Polymorphism of the Green Algze. 

HarvVEY Gipson: On the Anatomy of Selaginella. Part III. 
The Leaf. 

Vol. X., 1896, consisting of 661 pp. and 28 Plates, is published 


56s. 
Complete Sets (Vols. x ) can still be obtained at 
Subscription- ene viz. £ “4 unbound, and £16 bound, net. 
The Subscription for the Annual Volume is 30s. 


THE ROBERT BOYLE LECTURES. 


Vol. L., containing the first five Lectures delivered before the 
Oxford University Junior 
1892-1896. With a Preface by Sir Henry W. 

Bart., K.C.B., F.R.S. 
CONTENTS? 
Lecture L.—INAUGURAL LECTURE. 
W. Actanp, Bart., K.C.B., F.R.S. 
an r “THE MOLECUL AR TACTICS OF A CRYSTAL. May 
; By Lorp Ketvin, F.R.S. 
“SOME MORP HOLOGIC AL LESSONS TAUGHT BY 
MAN VARIATIONS. May 8, 1804. By Prof. A. MAcCALISTER, 
F.R.S. 
Lecture IV.—THE RELATION BETWEEN THE MOVEMENTS 
OF THE EYE S AND THE MOVEMENTS OF THE HEAD 
May 13, 1895. By Prof. A. Ckum Brown, M.D., F.R.S 
Lecture V.—1 HE POSITION OF ARGON AND 
AMONG THE 
Ramsay, F.R.S. 
FROWDE, Oxford University Press Warehouse, 
Amen Corner, London, E.C. 


ACLAND, 
May 27, 1892. 


By Sir Henry 


Lec in UL 
Ht 





‘HELIUM 


HENRY 
Just Published. With 330 Illustrations. Royal 8vo, 18s. net. 
DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES. 
Introduction to the Study of Pathogenic Fungi, Slime Fungi, 
Bacteria, and Algae. 
By Dr. KARL FREIHERR VON TUBEUF, 
Privatdocent in the University of Munich. 
English Edition by 
WILLIAM G. SMITH, B.Sc., Ph.D., 


Lecturer on Plant Physiology, University of Edinburgh. 


March 1897. consisting of 177 pp. and 9 Plates, is 


| 


of the University of | 


Scientific Club during the years | 


ELEMENTS. June 2, 1806. By Prof. W. | 


London, New York, & Bombay: LONGMANS, GREEN, & CO. | 


Just Published. With Illustrations, Crown 8vo, Cloth, ros. 6d. 


ELEMENTS OF MECHANICS. 
By T. W. WRIGHT, M.A. 
With Preface by A. G. GREENHILL, M.A., F.R.S. 
“Teachers of mechanics will Jind it an excellent text-book.’ —Prof. 
Joun Perry, F.R.S., in ‘*‘ NATURE. 


N. SPON, Ltd., 125 Strand 


‘[-WORNTON- PICKARD 
CAME RAS, 


‘**‘AMBER”’ 


tf RUBY.” 
Pe HAND or STAND. 
ith Time and In- 


stantane 


PIC — 


London: E. & F. 






Free from 


ALTRINCHAM. 


Catalogue 


THORNTON-PICKARD, LTD., 


NOW READY. 


‘PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY OF LONDON, 


1896. 


Series A. Vol. CLXXXVII. Price £1 19s. 6d. 


CONTENTS. 

1. On the Application of the Kinetic Theory to Dense Gases. 
By S. H. Burrury. 

2. The Kinematics of Machines. By T. A. HEARSON. 

A. MALLOcCK. 

4. Researches on the Electric Properties of Pure Substances. — 
No. 1. The Electrical Properties of Pure Sulphur. By 
RICHARD THRELFALL and JOsEPH HENRY DRAPIER 
BREARLEY. 


3. Experiments on Fluid Viscosity. By 


. The Rubies of Burma and Associated Minerals ; 
of Occurrence, Origin, and Metamorphoses. 
to the History of Corundum. 


their Mode 
A Contribution 
By C. BARRINGTON Brown, 


WwW 


Esq., and Prof. JoHN W. Jupp. 
6. Alternate Current Dynamo-Electric Machines. By J. 
HlorkINSON and E. WILSON. - 
7. Mathematical Contributions to the Theory of Evolution. — 


III. Regression, 
PEARSON 

8. The Rotation of an Elastic Spheroid. By S. S. Hovucu. 

g. On the Magnetical Results of the Voyage of H.M.S. 
Penguin, 1890-93. By Captain E. W. Creak, R.N. 

10. BAKERIAN LEcTURE.—On the Diffusion of Metals. By 
W. C. RoBerts-AUSTEN. 

11. On the Structure of Metals, its Origin and Changes. By 
M. F. OsMonD and Prof. ROBERTS-AUSTEN. 


Heredity, and Panmixia. By Kari 


12. On the Determination of the Photometric Intensity of the 
Coronal Light during the Solar Eclipse of April 16, 1893. 
By Caprain W. DE W. ABNEY and T. E. THorre. 

13. Ona Type of Spherical Harmonics of Unrestricted Degree, 
Order, and Argument. By E. W. Hopson. 

14. Magnetisation of Liquids. By JoHN S. TowNsenp. 

15. The Total Eclipse of the Sun, April 16, 1893.—Report and 
Discussion of the Observations relating to Solar Physics. 
By J. NoRMAN LOCKYER, 

16. Memoir on the 
Part I. 

17. Problems in Electric Convection. 


Theory of the Partition of Numbers.— 
3y Major P. A. MACMAHON, R.A. 


By G. F. C. SEARLE. 


| 18. The Hysteresis of Iron and Steel in a Rotating Magnetic 


Field. By FRANCIS GIBSON BAILy. 


Series B. Vol. CLXNXXVII. Price tos. 


CONTENTS. 


1. On the Evolution of the Vertebral Column of 
Amniota. By HANs GAbow. 


\mphibia and 

2. The Influence of the Cerebral Cortex on the Larynx. By 
J. S| Risten RusseEv. 

3. Microscopic and Systematic Study of Madreporarian Types 
of Corals. By Miss MARIA M, OGILVIE, 

4. The Electromotive Properties of Ala/aplerurus electricus. 
By Francis Gorcu and G, J. BURCH. 


HARRISON & SONS, 45 St. 


London : Martin’s Lane, W.C, 
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FLETCHER, RUSSELL & CO., Lr. 


DESIGNERS AND MAKERS OF 


Furnaces of every kind, Blowpipes, and Experimental 
Heating Appliances for special work of every kind, and 
for all Temperatures ; correctly adjusted for Coal, Acetylene, 
Water, Dowson Producer, Gasolene, Benzolene, Oil, 
Compressed Coal, Oil, or Oxygen 


GASES. 


Working with precision and absolute reliability for any required 

Scientific, Experimental, or Commercial purposes; either in a simple 

and economical form, or for work of absolute precision, and with a 

guarantee of perfect performance in every case on either a laboratory 
or a commercial working scale. 





Makers to the Royal Mints, Government Laboratories, English 
and Foreign Assay Offices, and Universities. 


FLETCHER, RUSSELL & C0.’S 


| | COMPRESSED OXYCEN INJECTOR 
ap rerenen FURNACE 

ti si — “=... For the Rapid Fusion of Metals 
and the Treatment of Refractory 






Substances at all Temperatures. 


FLETCHER, RUSSELL & CO., LTp. 


THYNNE STREET, WARRINGTON. 


MANCHESTER SHOW-ROOMS - - -  - 180 & 132 DEANSGATE. 
LONDON is " - = 184 QUEEN VICTORIA STREET, E.C. 
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i SEISMOGRAPHIC APPARATUS 





(LATEST PATTERN) 


Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seismology, 
Prof. 
recording on a very open scale the movements of the Earth’s Crust. 


FULL PARTICULARS ON APPLICATION. 
VERTICAL AND HORIZONTAL PENDULUMS, &c. 


MILNE has designed this improved form of Instrument for 


Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 


147 HOLBORN BARS, LONDON, E.C. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


GOLD KEYLESS LEVER WATGHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free e by P Post on application. 


=z. DENT & CO. 
TRADE MARK. 





Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
Low7wnDon =. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 
Manufacturers of the Original Cambridge 
Rocking Microtome. 


REDUCTION IN PRICE. 
In consequence of the great success of the Cambridge Rocking 
Microtome and an increasing demand, the Company are now in 


a position to supply, the Instrument at the GREATLY REDUCED | 
Od. 


Price of £4 4s 
They have also introduced a New Microtome of larger type, 
which cuts perfectly flat Sections. 


lllustrated Catalogue of Apparatus sent Post Freeon 
receipt of 1s. 6d. 
Address all Communications: 
“Instrument Company, Ltd., Cambridge.” 


PHCENIX FIRE OFFICE 
b 
{9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER 2£20,000.000. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G ath s, Optical 
Benches, &c., &c. Instruments for special — Mg constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 





A. HURST &@& CO. 


53 LEADENHALL STREET. 
EVERY REQUISITE FOR RADIOGRAPHY IN 
STOCK. 


COILS... 3’, 4’, 6’, 10”, 12’, 14’. 
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A well-known authority says: “ Your Tube is at least one and 
a-half times as powerful as the best | have previously tried.” 
THE 


CAMBRIDGE MODEL AND HISTOLOGIST 
MICROSCOPES. 


SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY 
LABORATORIES OF CAMBRIDGE, &c., &c 


From £5 5s. 


The Design, Construction, and Optical and Mechanical Per- 


formance is of the highest Class, and for General or Advanced 


Work and Micro-Photography, they possess exceptional advan- 
tages. 
Illustrated Catalogue on Application to 


HENRY CROUCH, 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 
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WATKINS & DONCASTER, 
NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold- 
ng Nets, 35. 6d., 4s. Pocket Boxes, 6d., 9¢., 15., 1s. 6d. Zinc relaxing 
Boxes, 9d., 15., 18. 6d., 2s. Store Boxes, 2s. 6d., 48.,5s.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 11s. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 78. 6d€. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. od., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 25., 2s. 6d. per pair. Cabinet Cork, 7 by 3}, 15., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 94. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, tos. 6d. ; Scalpels, with ebony 





handles, 1s. 34. ; Fine Pointed Scissors, 2s, per pair; Egg Drills 2d., 3¢., 
| 
| 


1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 


every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and | 


improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen 
36 STRAND LONDON  W.C. (Five doors from Charing Cross.) 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, Anglesite, 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 


Collections, in boxes with divisions, as supplied to the Department of Science | 
" 


and Art :—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6¢. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens— Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
Geological Hammers. 
Cabinets. 
8s Meteorites. 
Catalogue of Munerals for selecting single Specimens, price 2d. 


” 


| 
| 
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ZOOLOGICAL SPECIMENS FOR DISSECTION, 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief furms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9¢. each. Echinus (large), 10s. doz. 
A stacus, gd. each. Cucumaria (large), 1s. 4¢@. each. 
Anodon, gd. each. Apus, ts. each. 
Rana, 6d. each. Nebalia, rs. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 15s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 
Loligo media, 1od. each. 
Mya, 10d. each. 
Pedicellina, 1s. per tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 
Raia, 1s. to 2s. 6d. each. 
Lacerta, rod. each. 





Noctiluca, 1s. 3¢. per tube. 

Grantia, 1s. 3¢. per tube. 

Sycon, 1s. 3d. per tube. 

Medusoids, 1s. 3d. per tube. 

Aurelia, 10d. each. | 
Coryne, 1s. per tube. 

Obelia, 1s. per tube. 
Ascaris (large), 8d. each. | 
Cerebratulus, 1s. 6d. each. | 
Nereis, 6d. each. | 
Arenicola, 6d. each. 

Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


| or preserved by the best methods :— 


JAMES R. GREGORY & CO. 


ORES AND OFF 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium’; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 


THE DIRECTOR. 





ST ICES: | 
1 KELSO PLACE, KENSINGTON, W. | Baryta Crystals in many Colours—White, Brown, Blue, and 


| Golden-brown, with phantom enclosures; Specular Iron in 

D E V E R E brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
5 small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, Xc. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. = 


Manufacturer of every description of 


CONJURING APPARATUS — 
MECHANICAL NOVELTIES. | 
|THE MOST NUTRITIOUS COCOA 


Tricks and Illusions for Theatres, | 


Marionettes, Guignols, Automatons, 
GRATEFUL—COMFORTING. 


Juggling Apparatus, &c. 
COCOA , 


| 
eae 3 | 
| 

WITH FULL NATURAL FLAVOUR. 


39 RUE DE TREVISE 339, 
PARIS. 
MAURITZ KARTEVOLD, 
SANDN-ES, NORWAY. 


Biliousness, Sick Headache, Indigestion | from « Mine recently discovered in Ryfytke, Norway, various Mines 
and all Internal Complaints. eee - price 


the following prices : 








Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 15 


HOLLOWAY’S PILLS 


CURE 





CAN BE TAKEN BY THE MOST DELICATE Set. -~ < * ie. I 
Holloway’s Pills and Ointment may be obtained of en i Eg ee ee , 





ssor Ra 


all Medicine Vendors. yields from 2°5 to 2 cub. cx 


ts. per gram of Helium. 








ON. 


nteed. 
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SPECTRUM TUBES. 


of Pliicker’s Tubes, 


A limited number consisting of a mixture of Argor 


and Helium Gas, extracted from the Mineral Springs of Cauterets, Pyrenees. 
Also, ARGON AND HELIUM TUBES separately. 


10s. 6d. each, Post Free. 


Cc. E. MULLER & CO. 


1448 HIGH HOLBORN, LONDON, W.C. 


a= Price Lists of all kinds of Chemical and Physical 
Apparatus on application. 


W. G. PYE, * * ameews, sree 


CAMBRIDCE, 
MAKER OF 


PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 


Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 


REFLECTING GALVANOMETERS, 
TANGENT ditto, from £2 ros. 


COSso X-RAY TUBES. 


Either, 


IMPROVED from £3. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 


NATURE 





ACTUAL MAKER, Tubes —— Specimens of Fluor- 
escent and Phosphorescent Minerals, | 
67 FARRINGDON Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 


MERCURY romps, en. ae, TRANSFORMERS. 
“AN DESC CTR 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS, 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarrenTER, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDvEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
TAN GuINNess, Madame Apetina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick L amp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Chez pest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6@.; Postage, 3¢. List of 200 Lecture Sets, Science Subjects, 
Views, &c., "6d. j Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. | 
Indispensable in Preparing for Examinations. 


Handsomely bound, with portrait and autograph. Price $2.50 American, 
tos. 6d. English. Prospectus with opinions of Educators, Scientific, 
Professional, and Business Men all over the world FREE. Address, 


A.LOISETTE, 237 Fifth Avenue, New York or 200 Regent Street, London 
Not sold elsewhere. 


EST ABL ISHED 1851. 


BIRKBECK BANK, 


Southampton Buildings, Chancery Lane, 
TWO- AND. A-HALF per CENT. INTEREST allowed on DEPOSITS, 


London. 


repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 


FRANCIS RAVENSCROFT, Manager. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian P ottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


| 
| 
| 


| 
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_ HOWARD, B. LITTLE & CO., 


LECTRICIANS, 


36 Shaftesbury Avenue, Piccadilly, London, W. 
IMPROVED PORTABLE COILS, 


[ro 


St. 





any strength of current, 


the weakest to the very stronge 


uteries vive 





The maximum of power in the minimum 


These B 





Suitable for Scientific, Medical, and Surgical Purposes. 


- akers of Complete Apparatus and Separate Parts for R adiography of the 
ghest standard of merit. Coils, Cells, Accumulators, Transforn 
Crookes’ Tubes, Fluorescent Screens, &« 


PATENTE ES AND MAKERS OF THE 
“Ringing” Bells, Bell Sets, and Improved 
edical Coils. 
MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &e. 


iction of small M 


Special attention given to the Design and Const 
and Transformers. 
a= SEND FOR NEW ILLUSTRATED CATALOGUE. “hk 





> BL LEY | ie 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 
W. F.S. obtained the only Medal in the Great I° xhibitic om of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 


MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE CENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 


CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLAT2ZI 
Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all_kinds of 
App aratus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased S« ientific Men generally 
yi hand. College Students and L« comers sanetied: Catalogues 2d. each 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF Ais, na ana AND tage Lag 
Over tco fine ilius 
of Optical Projection. 
e Micr ane nov 0 


MAGIC LANTERN MANU AL, an Expert. 

trations, with Priceless Wrinkles ir ail Bran 

How to choose, what t 
Diss Iving Pee Opaque 

, Slide Making and Pain 


. Maton 


Never before published. 
use Oil, 


Li ~pat slight, 








a 





A ¢ yaplete vade me. 
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CADBURYS 1(2|5 (4/5 |6|7|8|9| aM \22)15|\4 5 \6 


Cocoa aT 
SKiiniLetity D30of, | 


& Yillope. | | 
OYG4. 7" 


In addition to above, it is interesting to find that One Shillingsworth of CADBURY'S Cocoa cortains as much 
nourishment as can’ be obtained for Three Shillings spent on some of the best Meat Extracts. 
CapBuRY'S is absolutely Pure, therefore the Best Cocoa. 

The LANCET says —“ CADBURY'S Cocoa represents the standard of highest purity at present «ttainadle.~ 
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EVERY TRAVELLER ‘SHOULD > CARRY THE PATENT 


WATKIN: ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices _ ; out from £5 to £7 Ts. 
This famous Instrument has /¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 


Surveyors, Xc. SPECIMENS OF TESTIMONIALS ) 
.T; gnitz, Russia, February 1802. 
‘*T am very well | pl eased with the Watkin Aneroid Barometer you made for.me. I have tested it in the Meteorological 
Obs ry in St te . It has been used with good effect to find the ditmsnan of tend tone two rivers which 
vere to be united by (Signed) “Count BERG 





**66 Victoria Street, S.W., March 1, 1892 

lhe large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height yt 

a mantel-piece—Z.¢., I can swag to its being about half way between 5 -third and half of 10 feet—the mantel-piece being 
1 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham) 


more: JAMES J. HICKS, 
8 9. & 10 HATTON GARDEN, LONDON, EX. 


“OPTIMUS” CANTILEVER pHoTocraPHic ENLARGER. 


* Specially suited for Pocket kodak and Bull’s Eye Negatives. Incandescent Gas, 
Extra 17/6 





Catalogue 
Post Free. 






We are now offering a series of instruments of this already popular model, 
finished in a very superior and most practical style. The mahogany is well 
seasoned, the brass work beautifully polished, the bellows is of durable 
leather. | The I: ump gives a brilliant and even light. The optical system is 
throughout of the best. The Lenses will be found to give a very flat field 
and good marginal definition. 

Diameter of Compound Condenser. 
gin. sin. 6in. Sin. gin roin. 






Price, without front 


lens eee 62/- 70/- SO/- 110/- 150/- 200/- 
l Extra for front lens 239/- 37/- G3/- as - G63/- 105/- 


_ os c/m in. in. 
Covering Plates . 34 QoX12 6} x 74x 84x 53 


PERKEN. SON RAYMENT, Song borg LONDON. — 
HOLBORN VIADUCT, E.C. . 

Printed by Richarp CLay & Sons, Limit ep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN & Co» 

LimMrrep, at 29 Bedford Street, London, W.C., and Tue Macattt an Company, 66 Fifth Avenue, New York.—Tuurspay, March 18, 1897- 
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INDUCTION COILs. 


APPS’ PATENTED INDUCTION COILS are now manufactured 


concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 











“xX” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 63s. and 90s. : 
Complete Apparatus for Réntgen “‘X” Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY 
Detailed List on Application. 


No Scientific Man 
should 
be without a 


FRENA 


CAMERA. 


Al 


S¥o9 revioee: 


free 
on application. 








R.& J. BECK, Ltd., 68 Cornhill, London, E.C. 


Full particulars | 





BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved [ efinition 





Eng ed Real § 

AN ACHROMAT Ic COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

‘If you carry a small Platyscopic Pocket Le 1s — h every observer of 


Siena oug ht to do). —GRanT ALLEN in Anow/ledg 

The Platyscopic Lens is invaluable to botanists, mineralo gists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This. allows opaque objects to be ex: aaieodu asily. 

The Platyscopic Lens is made of chy degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best ad apted for general use 

The Lenses are set in Ebonite Cells, anc nd mounted in Tortoiseshell Frames 

Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
fying either 10, 15, 20, or 30 dtameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND THERMOGRAPHS, 























The Barograph is fitted i in a a Shien Sone with Glass Front, as shown 
above. The Thermograph is mounted in a jz apanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable t 
invalids and others whoare unable to take dz aily readings of the ordinary 
instruments. Price of each, with st upply of C harts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.Cc. 
Briiches —43 CORNHILL, and 122 REGENT STREET 
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ST. THOMAS'S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 
The SUMMER SESSION will comme nce on MONDAY, May 


Students entering in the Summer are eligible to compete for the Science 
Sch Jarships of £150 and £60 awarded in October. 
A Scholarship of £50, - 1 to University Students, and other Prizes and 


Scholarships of the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 


the Ce ome yint Board in January, April, and July 
d gister of appre oved lodgings and of private families receiving Boarders 
s ke - in Secretary's Office. 
Excellent Day Club accommodation is provided in the School Building 
Prospectuses and all particulars may be obtained from the Medi al 
Secretary, Mr. G. RENDLE. 
. H. P. HAWKINS, M.A., M.D., Oxon., Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 

The SUMMER SESSION begins on MAY The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may be obtained from either of the undersigned. 

A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A, Secretary. 


TECHNOLOGICAL EXAMINATIONS, 
1897.—CITY AND GUILDS OF LONDON INSTITUTE. 
Application Forms for the Examinations in Technology to be held on 
April 24, May 1, 3, 4, 5, 6, 7, 8, &c., can be obtained by applying, not 
later than March 22, to the Examinations Department, City and 
Guilds of London Institute, Exhibition Road, London, S.W. 


TECHNOLOGICAL EXAMINATIONS, 
1897-—CITY AND GUILDS OF LONDON INSTITUTE.— 
Candidates in ‘Technology not being students of any registered 
class, desirous of sitting for the Institute's Examinations, should apply 
at once to the Secretary of the nearest Technical or Science School. 
Failing to arrange with any Local Secretary, Candidates should apply, 
not later than April 17, to the Examinations Department, City and 
Guilds of London Institute, Exhibition Road, London, S.W. 


QUEEN’S COLLEGE (FOR LADIES), 
43 AND 45 HARLEY STREET. 
The ARNOTT PROFESSORSHIP OF NATURAL PHILOSOPHY 
will shortly be VACANT. Applications to be sent, before the 29th, to the 
Lavy REesIDENT. 


MERTHYR TYDFIL COUNTY 
SCHOOL. 
WANTED, early in May, MATHEMATICAL MASTER, able to 


teach Welsh. Salary, £120. ; 
Applications, with one copy of Testimonials, to be sent before April 8, to 


CHARLES OWEN, M.A., Head Master. 


OPTICAL & SCIENTIFIC INSTRUMENTS 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients, 
own designs. Price List on application. 


|W. G. PYE, 


. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), | 


56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. 
LANTERN, used by late W. Lant-CarpenTeR, Esq., Prof. Forpes, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 


HUGHES’S PATENT COMBINATION OPTICAL | 


| SPEAKING WITHOUT NOTES, 


[Marcu 25, 1897 


_ FREDK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


44 CROSS STREET, MANCHESTER 


| | Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER. 
Telephone Number— 2038. 


7 


Apparatus for estimation of sulphur in spent oxide. 





30 ST. ANDREW'S STREET, 
CAMBRIDCE, 


MAKER OF 
PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 


Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 
IMPROVED REFLECTING GALVANOMETERS, from £3. 
TANGENT ditto, from £2 z0s. 


COSS0 X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
ACTUAL MAKER, 


DEGREES OF VACUA. 
Tubes containing Specimens of Fluor- 
escent and Phosphorescent Minerals, 
67 FARRINGDON Salts, Cxyetaia, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY eunre. COILS, ACCUMULATORS. TRANSFORMERS. 
CANDESCENT ELECTRIC LAMPS 


noamunnttes. AND SCIENTIFIC GLASS - BLOWING. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(EsTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 


Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of 
Apparatus connected with Electricity, Optics, Mechanics, Physies, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased Scientific ‘iio nerally 
on hand. College Students and Lecturers supplied. Catalogues 2d. each. 





PROF. A, LOISETTE’S 


ASSIMILATIVE MEMORY SYSTEM. 


The last, most complete and perfect edition. 
MIND WANDERING CURED. 
Indispensable in Preparing for Examinations. 


Handsomely bound, with portra‘t and autograph. Price $2.50 American 
10s. 6d. English. Prospectus with opinions of Educators, Scientific, 


Professional, and Business Men all over the world FREE. Address, 


success. New Oxyhydrogen Microscope. Science Lanterns for Class | 


Demonstration. Magnificent ‘Re sults Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institutic n, Dr.H. Grat- 
rAN GuINNEsS, Madame ADELINA Parttt, &e., Ke, Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4° wick Lamp, 


Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science | 


Lecture Sets. Novelties. The Lantern Kaleidos pope. Che apest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Posts , 3a. List of 300 - ture Sets, Science Subjects, 
Views, &c., 6. Po age, 2d.. Pamphlets ~ thegees ™y = HUGHES. 
SprEcIALtIs1, Brewster House, 82 Mortimer Road, Kingsland, N. 





A LOISETTE, 237 Fifth Avenue, New York or 200 Regent Street, London 


Not sold elsewhere. 


ESTABLISHED 1851. 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 


TWO-AND-A-HALF per CENT. INTEREST allowed DEPOSITS, 


repayable on demand. 


TWO per CENT. on CURRE NT ACCOUNTS, the Minimu 
monthly balances, when not drawn below £100. 





STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particular stf 
FRANCIS RAVENSC ROF [ Manager. 
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TUBES AT VARIOUS EXHAUSTION 


To show Phenomena from Spark in Air to 
complete Fluorescence. 





The Cabinet contains Tubes and Supports when 

not in use, and forms a firm Stand when the Tubes 

are being used; the Supports do not obstruct any 
portion of the Tubes. 


SET OF SEVEN TUBES, 18-in. LONG, WITH CABINET AND 
SUPPORTS, £3. 


W. I. CHADWICK, 
2 ST. MARY’S STREET, MANCHESTER. 


“OPTIMUS” CANTILEVER pHoTOcRAPHIC ~ENLARGER. 














* Specially suited for Pocket kodak and Bull's Eye Negatives Incandescent Gas, 

Catalogue , - . Extra 7/6 
Post Free. - _ We are now offering a series of instruments of this already p. ypular model, 

finished in a very superior ; ind most practical style. The mahogany is well 

seasoned, the brass work beautifully polished, the bellows is “of durable 

leather. The lamp give rilliant and even light. The optical system is 

throughout of the best. “The Lenses will be found to give a very flat field 

and g margi f 

r Diameter of Compound Condenser. 
; 4i sin. 6in. Sin. gin roin. 
Price, wit t front 
lens 62/- 70/- SO/- f£10/- 150/'- 200/- 
3 J » Extra for front s 27/- aad - 63/- os 7 63)- 105/- ih | - 
saa > . i in. c/m in. in. - 
=—— Covering Pi: }> 3} 9 ) 74 } 
PERKEN, N ~ RAYMENT, ee aoe 
HOLBORN VIADUCT, E.C. 
DE VERE Y | 
a 
; > SETS 
Manufacturer of every description of — — ere 


CONJURING APPARATUS Mathematical Instrument Manufacturer to H.M. Gove rnment, Counci 


axD of India, Science and Art Department, Admiralty, &c. 


MECHANICAL NOVELTIES. Mathematical Drawing, and Surveying Instruments 


of every description 


Tricks and Illusions for Theatres, Of the Highest Quality and Finish, at most Moderate Prices. 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 

— W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 

39 RUE DE TREVISE 339, Excellence of Construction of Mathematical Instruments, and the only Go.p 

PARIS. MEDAL in the International Inventions Exhibition 1885 for Mathematical 

Work. Silver Medal, Architects’ Exhibition. 1886. 


Lllustrated Price List Post Free. 





Catalogue in Fnglish, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., P st F ree, Is 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.( 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W’.C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
‘m “S Penetrator. 
i" Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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* The representative of advanced science.”—?all Mall Gazette. 


SCIENCE PROGRESS. 


A QUARTERLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the co-operation of a powerful Editorial Committee. 
Contents of APRIL Number: 

ON THE PHYSIOLOGY OF REPRODUCTION IN PLANTS. By 
H. Marswatt Warp, D.Sc., F.R.S., Pr f Botany in the 
University of Cambridge 

CONDENSATION AND CRITICAL 
P. KuENEN, Ph.D., Professor of 
Dundee. 

\ REMARKABLE mag he 3 IPATION OF MODERN VIEWS ON 
EVOLUTION, By E. B. Pouvron. M.A., F.R.S , Hope Professor 
of Zoology in the U edad of Oxford. 

THE DISEASES OF THE SUGAR-CANE. By C. A. 
late Superintendent of Agriculture in the Leward Isles. 

ar iio BRIEF ACCOUNT OF 
DIDA. By H. M. Bernarp, M.A. 

THE CELL-MEMBRANE, By J. Reynotps Green, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society of Great Britain. 


ofessor 


PHENOMENA (II.). By J. 


Physics in University College, 


Barner, M.A., 


THE GALEO- 


THE COAGULATION OF THE BLOOD (IIL). By W. D. 

- rTON, M.D.. F.R.S., Professor of Physiology in King’s College, 
mndon. 

ON THE RELATION BETWEEN THE FORM AND THE META- 
BOLISM OF THE CELL. By Max Verw , Ph. D., Professor of 
Physiology in the University of Jena. 

\PPENDIX.—REVIEWS OF BOOKS 

rice 3S., or 38. 3d. post free. Subscription Price, ros. 6¢. per Annum, 
post free. 

Vols. L., IL, ILL., 1V., and V., in handsome Cloth Binding, gilt lettered, 

each containing over 500 pp., price 15s. each. 

London: THE SCIENTIFIC PRESS, Lrp., 28 and 29 Southampton 

Street, Strand, W.C. 
Just Published, Crown 8vo, 1 


MOODS: THEIR MENTAL AND 
PHYSICAL CHARACTER. 


New Treatise on Moods as Physt al, 


By F. PHILLIPS. 
CHURCHILL, 7 Great 
Street. 


London: J. & A. Marlborough 


CAMBRIDGE MODEL AND HISTOLOGIST 
MICROSCOPES. 


SPECIALLY CONSTRUCTED FOR USE IN THE UNIVERSITY 
LABORATORIES OF CAMBRIDGE, d&c., de. 


From £5 5s. 

The Design, Construction, and Optical and Mechanical Per- 
formance is of the highest Class, and for General or Advance? 
Work and Micro-Photography, they possess exceptional advan- 
tages. 


Lilustrated Catalogue on Application to 


HENRY CROUCH, 
BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


Siy’s IMprRovED PATENT TRUss (44 prize medals, diplomas, 
and royal appointments awarded). Experience shows that old- 
fashioned steel trusses necessarily press upon and often disease 


‘AMONG BRITISH BIRDS IN 


Hatui- 


parts of the body that before were in a healthy condition. To | 


those suffering from rupture, any invention that gives positive 
relief is a real blessing. Read the following valuable testi- 
monials :—Sir B. Ward Richardson, the eminent physician, 
writing to the Mfedical Guardian, says: ‘* Sly’s truss is one 
which I should advise patients tq try. It is one that is more 
comfortable to wear, always adapts itself to every movement of 
the body.” | These can be seen on application :—** Your truss is 
more curative than any I know. M.D.’ * Truss 


answers | 


admirably; is a great improvement on the old _ patterns. 
M.R.C.S.” ‘* I must congratulate you on your success, your | 
specialité alone will be recommended by me. M.D.” It was 


worn by Sir Andrew Clark (late President of the 
of Physicians), and is simple, rapid, and effective. 
and prices of Sty Bros., Oxford. 


Particulars 


Royal College | 





THEIR NESTING HAUNTS. 


Illustrated by the Camera. 

By OSWIN A. J. LEE. 

Parts I., 

‘It would not be easy to exaggerate the patience, enthusiasm, ingenuity, 
ial hard work that must have been employed in securing the plate sy ; wae 


are the great feature of the work ; but the results are such as to fully repay 
from both the naturalist’s and the artist’s point of view the pains and | 


II., and III. are now ready. 





abour 
‘ xpended.” Scotsnian. 
As photog phi representations of natural objects it is difficult to 


imagine anything more beautiful than many of these reproductions.”— 


eld. 


In 1 vol., royal 8vo, price 30s. 


HELIGOLAND AS AN ORNITHO- 
LOGICAL OBSERVATORY. 


The Result of Fifty Years’ Experience. 
By the late HEINRICH GATKE, 


Honorary Member of the British Ornithologists’ Union, Xc. 
Translated by RUDOLPIL ROSENSTOCK, M..A.Oxon. 


hick " 


‘A volume which wi!l ever remain fame pus in the annais of ornit 
hield. 
‘One of the most original, 
ever written about birds.” f ew Yor 
‘The most fascinating and imp yrtant contribution to ou 


the ever marvellous pher romena of migration that has yet appea 
bs : 


most remarkable, and most valuabl 





aly 
Edinburgh : DAVID DOUGLAS, Io Castle Street. 
London : 
SIMPKIN, MARSHALL, HAMILTON, KENT & CO., 1 


THE -RELIQUARY 
ILLUSTRATED ‘ARCHAEOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. 
QUARTERLY. Price 2s. 6d. 
1PRIL CONTENTS. 
(With Collotype Frontispiece.) 


CoRNER OF CHANCERY . ANE, 1798. 


Tue Frorentine Crickers. By Sophia Beale. (7 Ilustrat od 

fue Erruscan WarE Wates. By W. Turner. (7 Illustrations.) 

RECEN1 tie HunTING IN Derpysuire. II. Tuirsr House. By 
John Ward, F.S. oy hee Illustrations.) 

DISCOVERY OF "ANC 1eENT REMAINS IN DEEP DALE, NEAR Buxton. By 


Illustrations.) 

BALL FOUND AT 
(8 Illustrations.) 
NEAR 


W. H. Salt. G 
SCULPTURED STONE 
ABERDEENSHIRE. 
Cross aT Nevapp SIAkRMON, 
F.S.A. (Illustrated.) 
Tue Crosses at PENMON, ANGLESEY. 
ExcAVATIONS AT RoruHLey, LEICESTERSHIRE 
Hor Tacuies.—LEADEN Corrin FOUND Al 


Gras Hit, Parisy or Tow, 


Buittu. By J. Romilly Allen, 
(Illustrated.) 


(Illustrated.) 
Horncast_e, Lincs. 





Notices or New Pustications: ‘“*The Ecclesiastical Are hite ture of 
sx otland,” by David Macgib bon and Thomas Ross.—Sam ow 

* Perambulz ation of Dartmoor,” revised and correc ee d by J. 'B srooking 

Re owe, F.S.A.— Choir Stalls and their C: sy zs,"" by Emma Phipson. 

‘Details of Gothic Wood Carving, by . Crallan.—** Hunting- 


by Ww M Fr Noble. 
Old Bailey ; and Derby. 


donshire and the Spanish Armada, 


London: BEMROSE & SONS, Limited, 23 


Just Published. With Illustrations, Crown 8vo, Cloth, ros. 6a. 


ELEMENTS OF MECHANICS. 


By T. W. WRIGHT, M.A. 
With Preface by A. G. GREENHILL, M.A., F.R.S. : 
‘Teachers of mechanics will find it an excellent text i.” — Prof. 
Seun tem F.R.S., in ‘ NATURE. 
London: E. & F. N. SPON, 


Ltd., 125 Strand. 


ROSE CULTIVATION, as practised in 
With valuab li t 


Germany Bulgaria, &c. 
Amatet irs 


France, 
Growers and 


ROSE PERFUMES. The various Methods 

of Distillation, &c. By J. CH. SAWER, F.L.S. V 
2s. 6d., post fre 
W. J. SMITH, 


Brighton. 


43 North Street, 
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SFISMOGRAPHIG APPARATUS 


(LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seismology, 
Prof. MILNE has designed this improved form of Instrument for 
recording on a very open scale the movements of the Earth’s Crust. 


FULL PARTICULARS ON APPLICATION. 


VERTICAL AND HORIZONTAL PENDULUMS, &c. 
Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 
147 HOLBORN BARS, LONDON, E.C. 


Ti - § EY,SONS & C0,, LTD. 
uaaipes sorentiei0 Tustaowenr company, “AMES.WOOLLEY. SUNS. & 00. Ur0 


LIMITED, CARLYLE ROAD, CAMBRIDGE. CHEMICAL AND | PHYSICAL APPARATUS 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 
















=..| 
Electrical Thermometers for Investigating Earth Tempera- ae 
tures, as supplied to several of the leading Observatories. ek ee 
Callendar & Griffiths’ Improved Patent Wire Bridges. ‘s i al 






ae 








3 

= | 
Standard Resistance Coils constructed on Messrs. Griffiths’ - ee cg ee wa 
and Burstall’s Method. s AT "i = 
PARTICULARS AND PRICES ON APPLICATION. a ft % aft wes 4 

—o ia) ’ ib og tail r 
QUARTZ FIBRES on Frames, about 64, 113, and 16 inches long, at 5s., 3 ators seal } MA a 
7s. 6d., and 10s. per Frame respectively ; now ready for distribution. é, 22% ii i he lfaoll il a 
; S ~—Nn } AY et); 

Physiological and Physical Apparatus of the best quality. =~ - a. dH i ut | Fy Ny - 
ape 2 a ont aaa r) 
Section oni Appliances, including a new form of Rocking ; Bs § Le iy Ne io) 


icrotome for Cutting Flat Sections. 


Latest Improved Pattern ** Cambridge’ Rocking Microtome, 
price £4 4s. a 


LABORATORIES SUPPLIED WITTE EVERY 


Wlustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
“Instrument Company, Ltd., Cambridge.” 


TRONS, FIRE QEEICE, SIHORNTON PICKARD 


SPECIAL TERMS TO TECHNICAL A 


v2) 


. 
— 





ESTABLISHED 1782 AMERAS, 
; ‘ ] ‘ ’ 
MODERATE RATES. ABSOLUTE SECURITY. ‘AMBER’ & ‘RUBY. 


ELECTRIC LIGHTING RULES SUPPLIED. For HAND or STAND, 

LIBERAL LOSS SETTLEMENTS. Tesent  GAETE from 
| PROMPT PAYMENT OF CLAIMS. et ie 6d. ) 
SEcRETARIES—W. C. MACDONALD nd F. B. MACDONALD. Illustrated Catalogue Free. 

LOSSES PAID OVER £20,000,000. THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 





TOWNSON Ge MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORYWT OUTFITTERS. 
{Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

_Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 

‘onies. Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. 

Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
=_ Weights, and in London tor SCHLEICHER & SCHULL’S Rhenish Filter 
apers. Samples free on application. 

Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 


v0St 


t, 3/- (free to Colleges and Schools). 
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MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Spectal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Minerals last received include :—Alabandite, Alexandrite, Anglesite, 
Anorthite, Native Arsenic and Tellurium, Beekite, Boleite, Cobaltite, 
Columbite, Cumengite, Hauerite, Lithiophorite, Lorandite, Nagyagite, 
Petzite, Pharmacolite, Proustite, Stephanite, Sphene, Topaz, and Umangite. 
Collections, in boxes with divisions, as supplied to the Department of Science 
and Art:—20 Typical Rocks (about 3” x 4”), 20s.; 16 Types of Rock 


* Structures, ros. ; aud 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 





of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- | 


crystallized Sandstone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. 
Practical Demonstrations given in Mineralogy and Palzontology. On Sale, 
British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Sunrplementary List of Microscopic Sections. 
List of Rock Specimens. 





‘cn Geological Hammers. 
an Cabinets. 
Meteorites. 


” 
Catalogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


MAURITZ KARTEVOLD, 
SANDN.ES, NORWAY. 
From a Mine recently discovered in Ryfylke, Norway, various Minerals, 
containing rare Earths, have been obtained. The Minerals can be sold at 
the following prices : 


CLEVEITE.. £2 per kilo. 

ALVITE ‘ : 7 oo SOG. a 

MONAZITE - : ‘ on We os 
Professor RAMSAy permits M. Karrevo.p to state that his Cleveite 


i LI 
yields from 1°5 to 2 cub. cents. per gram of Helium. 


ALBERT EDWARD JAMRAGH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 





On the 15th of every Month, Price One Shilling. 


THE ZOOLOGIST. 
I'he recognised Monthly Journal devoted to Zoological Subjects. 
‘ounded in 1843. 
Edited by W. L. DISTANT. 
Contents of MARCH Number :— 
THE OSTRICH. By S. C. Cronwricur Schreiner. Classification ; 
Colouration and Size; Egg and Flesh; Powers of Kicking, Leaping, and 





WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 25. 6d. Fold- 
ng Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 1s., 1s. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 25. 6d., 45., 5s., 6s. Setting Boards 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6¢., 148. 
Breeding Cage, 2s. 6d., 4s., 5s., 7s. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. od., 38. 6d., 48. 6d., 7s. 64. Botanical Paper, from 15, 1¢ 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, rs., rs. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢4.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocke; 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain. 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3d. 
1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 


| Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 


Swimming ; “* Waltzing” and ‘ Rolling”; The Cry: Feeding ; How it | 


Runs: Nidification; Sexual Relations and Parental Habits, &« 
With Illustrations from Instantaneous *Photographs. 
The Norfolk Ornithological Record for 1896. By J. H. Gurney. With 
Illustrations 
Notes on Mammals, Birds, Insects, and Mollusca. Editurial Gleaning 
Subscription for the Year, rs. Post free. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to ; 
Biological Laboratory, Plymouth. THE DIRECTOR. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissulving Electric, Opaque, Microscopic, anc 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c.. &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d. ; Postage, s@. Worthits weight in gold. Senc 
for Opinions cf the Scientific Press to Mr. HUGHES, Brewster House 
Mortimer Road, Kingsland, North London. 


THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S OINTMENT 


CURES 


Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 


INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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THE ECONOMIC JOURNAL: 
THE JOURNAL OF THE BRITISH ECONOMIC ASSOCIATION. 


Edited by F. Y. EDGEWORTH and HENRY HIGGS. 
No. 25. Vol. VII. For MARCH, 1897. Price FIVE SHILLINGS net. 





CONTENTS : 


ARTICLES: -AGRAKIAN REFORM IN PRUSSIA. _ By Prof. L. BRENTANO.—MR. CHAMBERLAIN AND COLONIAL 


COMMERCE. By Kenric B. Murray.—BRITISH TRADE AND GERMAN COMPETITION, By A. W. FLux. 
THE PURE THEORY OF TAXATION. By Prof. F. Y. EpGEwortH. 


REVIEWS.—NOTES AND MEMORANDA.—CURRENT TOPICS.—RECENT PERIODICALS AND NEW BOOKS, 
MACMILLAN AND CO., LIMITED, LONDON. 


SCIBNTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. BARON ADOLF ERIK NOR- WILLIAM SPOTTISWOODE. 
THOMAS HENRY HUXLEY. DENSKJOLD ARTHUR CAYLEY. 
CHARLES DARWIN. HERMANN L. F. HELMHOLTZ. SIR C. W. SIEMENS. 

HN TYNDALL SIR JOSEPH DALTON HOOKER. JOHN COUCH ADAMS. 
Jo Bichacmrpcsorgeongs 2 WILLIAM HARVEY. JAMES JOSEPH SYLVESTER. 
SIR: GEORGE GABRIEL STOKES.  sIR GEORGE B. AIRY. DMITRI IVANOWITSH MEN- 
SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. DELEEF. 
SIR CHARLES WHEATSTONE. JEAN BAPTISTE ANDRE DUM AS. | LOUIS PASTEUR. 
SIR WYVILLE THOMSON. SIR RICHARD OWEN. 
ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. | SIR ARCHIBALD GEIKIE. 
LORD KELVIN. | JAMES PRESCOTT JOULE. SIR JOSEPH LISTER. 


N.B.—The Portraits of Sir A. Geikie and Sir J. Lister belong to a New Series, and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
29 Portraits in a Handsome Portfolio for £7 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C 


THE AMERICAN SCIENTIFIC JOURNAL 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE 


EDITORIAL COMMITTEE: S. NEWcoMB, Mathematics ; R. S. Woopwarpb, Mechanics; E. C. PICKERING, Astronomy ; T. C. 

MENDENHALL, Physics; R. H. THursron, Engineering ; IRA REMSEN, Chemistry ; J. Le Conte, Geology; W. M. Davis, 

Physiography ; O. C. MaRsH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 

S. H. Scupper, Entomology; N. L. Brirron, Botany ; HENRY F. Osporn, General Biology; H. P. Bowp1tcH, Physiology 
J. S. BILLInGs, Hygiene ; J. McKzen CaTTELt, Psychology; DANIEL G. BRINTON, J. W. PowELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SuRscripTions, TWENTY-ONE SHILLINGS, May BE SENT TO 


MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; F-ditorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
r & 5. d, £ a & 

y early eae OR OA ee et -++ 1 8 0 Three Linesin Column ....... 2 6 
_ , Pe eee eee 014 6 
RS Ak aig: oo Se ee ee ._@ 7s Per Line after. : a. 

We ace Pasees Benton «. One Eighth Page, or Quarter Column . o18 6 
Yearly . ean aac Seria ae cd s 20 6 Quarter Page, or Half a Column ... 115 © 
ee ee Se re o15 6 Halt a Page, or a Column “ 2 5 8 
i ee o 8 Oo | MIL: fg oe a ee ws te 6 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 








I a 


clxvill NATURE [ Marcu 25, 1S8g7 


——_ 


W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’ S x RAYS, ' 
This is a Vacuum Tube of new form which em! races the foll wing spe cial features :— a : 
The Luminescence for Fluorescent Screen work is altogether more | rilliant than with the ordinary 
Focus ube. 
Deep structures ¢ f the b dy can be radi ad with the utmo-t facility by its means. The 
b ‘ 





ilson Noble, were obtained with a “ Penetrator 


magnificent Ra graphs of the body taken by ! 
Sons’ Showrooms 


Tube. Prints may be seen at w W. and 
Anode is s » constructed that by warming the Tube the Vacuum can always be controlle 





The 

The Electrodes are widely apart, so preventing the possibility of sparking outside the Tube. 

The Sarena are very strongly made, and cannot easily be damaged. 

The Tube is made in the very best mat re r,and has yielded in our hands much superior results 
1 the Fluorescent Screen and radiographically with deep structures, than any other Tube. 


Price 35/= (post fre e, 36/-). Special large size for -in. and to-in. Spark Coils, price £2 (post free, £2 1s.). 
Dem ynstrations with the “ Penetrator” Tube will be given at all times to Customers. 
OPINIONS: 
Witson Nose, Eso.—*' With a 4-inch Spark I can get results superior to other tubes taking 10-inch. The tube is excellent.” 
Dr. GerarD SmitH.—*‘I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the defin ition is decidedly superior. 
Jounson, Ese., M.A.—‘‘ It is the most brilliant tube that I have yet tested. 
Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 


W. WATSON & SONS (£statlished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 
8 Gold and other Medals at International E xhibitions, including Five Highest (were at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 


Awarded 
Paris U niversal E xhibition, 1889, &c. 





CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENCINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 








| 

Suitable for all classes | 
of Agricultural 
Work. 


REFERENCES, de., ON 


Cost of Working: 
APPLICATION. 


HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., Ltp., OPENSHAW, MANCHESTER. 


DENT’S WATCHES. | 
Highest Quality. Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. C 











Catalogues Free by Post on application. 


MOTH PREVENTIVES 2 VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. . 
Hl PAPER. 4 E. DENT & Co. | | 


MIKADO wer Specially ad: upted for Folded Clothes, 
Closely Peck d Articles, etc., 1S, per box. 
ALABASTRINE : TABLETS, fer sinter ts Weeddins, Chase, Makers to the Queen, 


upboards, etc., 1S. per box. 
CRYSTALLISED CAMPHYLENE. Vor scattering under Carpets, DENT 4 ROYAL EXCHANGE, E.C., and 
into Crevices, amongst Furniture, etc., 1S, per tin. 61 STRAND, W.C. 


Of all Chemists, Stores, etc., or direct from Sole Manufacturers, TRADE MARK. 
LEMING’S OIL & CHEMICAL CO., 101 LEADENHALL ST., E.C. LONDON. _ I 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices Men ; ae from £5 to £7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, In 
Surveyors, &c. SPECIMENS OF TESTI. UONIALS. 


‘Tagnitz, Russia, February 1392. 
“Tam very well pleased with the Watkin Aneroid Barometer you mz ade for me. I have tested it inthe Meteoro vic 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers 
(Signed) ** CounT BERS 


were to be united by a ¢ hannel. 
: ** 66 Victoria Street, S.W., March 1, 1892 











ght 0 f 





* The large b> atkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can mes rsure the hei oe AL 
a mante |-piece. ., I can swear to its being about half way b etween « x -third and half of 10 feet—the mantel- wom: bein 
(Signed) . M. Gornam (Messrs. Drake and Gorham). 


feet 


we JAMES J. HICKS, | 
8 9. & 10 HATTON GARDEN, LONDON, E.C. 


C 
P rinted by Ricuarp Ciay & Sons, Limite D, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN & Co 
LimireD, at 29 Bedford Street, L« 3 $y 1097 








’.C., and THE MacmiL LAN CoMPARY, 66 Fifth Avenue, New York.—Tuurspay, March 2:, 
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| Medals, : 
** To the solid ground 
s Of Nature trusts the mind which builds for aye.”—Worvswortn. 
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INDUCTION COILs. 
ie PATENTED INDUCTION COILS are now manufactured NALDER BROS. & CO. 


concurrently by 16 RED LION STREET, LONDON, E.C. 
NEWTON & CO., 3 FLEET STREET, LONDON. 
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THE N.C. S. PATTERN OF THE TROTTER BAR PHOTOMETER, 


This was the Instrument selected by the General Post Office for their 


“xX” RAY “FOCUS” TU BES, 25s. tests on Inc andescent Lamps. | (See Electrician, October 2, 1896, p. 738.) 
neas. FLUORESCENT SCREENS, 63s. and 90s. : Much easier to read than either the shadow or grease-spot instrument. 
pe oo : . Complete with Scale mounted on Bar, and 100 Volt Standardised I amp. 
Complete Apparatus for Réntgen ‘“‘ X”’ Rays, with Coils Price £9. 
, _and Fluorescent Screens, &c. ; Write ror Catatocue. Cable Address, “ Secoum, Lonpon.” 
HIGHES T QU ALI T. ¥ } ONLY. Vo Agents, U.S.A. This Instrument delivered anywhere in U.S.A., but 
1. Detatled List on Application. with unmounted scale, for #54 


’ } NEGRETT!I AND ZAMBRA’S 
co. | HEAT INDICATING SCREENS. BAROGRAPHS AND THERMOGRAPHS. 





y., and The Double IODIDE for preparing the above, 
96 per oz, 


ag INVALUABLE TO LECTURERS AND SCIENCE 
DEMONSTRATORS. 


J 
WRITE FOR PARTICULARS AND INSTRUCTIONS, an 
E R " also for CATALOGUE of 


X-RAY APPARATUS, | 


— INCLUDING 

nk es INDUCTION COILS, TESLA COILS, 
dl a ogical TUBES, SCREE NS, BATTERIES, | The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
eens ehiek WI MSH URST M ACHIN ES, above. The Thermograph is mounted in a japanned Metal Case with Glass 


Beac.’ : : Front, for either indoor or outdoor use. The above give continuous records 
os — &e., Kc. on Charts, which only require changing once a week, and are invaluable to 
he 1 eight of invalids and others who are unable to take daily readings of the ordinary 
re heignre . 2s 


piece being ALL KINDS OF PHYSICAL AND CHEMICAL || instruments. Price of each, with supply of Charts for one year, £6 10s. 
rham). APPARATUS manufactured by NEGRETTI & ZAMBRA 


: 
BN, 
JOHN J. GRIFFIN & SONS, [2 | SUT? tuerntaeearr AEERS to the’ qvmmn, 


E.C: 22 GARRICK STREET, LON DON, W.C. Branches : 45 CORNHILL, and 122 REGENT STREET. 


tran & Co» 
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CENTRAL WELSH BOARD FOR 
INTERMEDIATE EDUCATION. 
EXAMINATION OF SCIIOOLS, 1897. 


APPOINTMENT. OF CHIEF EXAMINERS 
The Executive Committee of the Central Welsh Board will shortly 
roceed to the appointment of Five C hief Examiners. 








Candidates must have special knowledge of at least one of the following 
rtmenits 
CLASSICS. 5. Hi RY. 
MATHEMATICS Movi LA GES 
ENGLISH ANGUAGE ANI a See 
LITERATURE. : 
3. WELS LANC AGI Ay CHEMISTRY 
Lit rURE. ». BoTrany. 
Candidates are requested to sen in | slications not later than the 
th day of April next, to the undersigne |, from whom further particulars 
may be obtained. 
OWEN OWEN, Chief Inspector 
Oswestry, March 25, 1897. 


THE LONDON HOSPITAL MEDICAL 
COL LSaS. 














The SUMMER SESSION commences on May 7 

The Hospital is the largest in the kingdom; nearly » beds are in 

stant use. 

AproInTMENTS.—House Physicians, House Surgeons, &c.—Sixty of 
these Appointments are made annually Dressers, re linical Clerks, &c., 
ippointed every three months. All are free to Students of the College. 
Holders of Resident Appointments have Free | 

SCHOLARSHIPS AND Prizes.—Twenty-seven Schol: jarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 
Scholarships in September 

Special arrangements have been made to ena awd Studentsentering in May 
to present themselves for Examination in Chemistry, &c., in July 

Special Classes are held for the a niversity of London Examinations 
Special entries for Medical and Surgical Practice can be made 

A reduction of 15 guineas is made to the Sons of Members of the Pro- 
fession 

Che Metropolitan and other Railwayshave Stations close to the H yspital 

1 College. 

For further information apply, personally or by letter, to 

Mile End, FE. MUNRO SCOTT, Warde 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 

The SUMMER SESSION anges on MAY The work is arranged 

» that a Student may advantageously begin his Medical curriculum then. 


Full information may be obta ined from either of the unde rsigned. 


A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A, Secretary. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.S-., M.1.E.E. 
Senior-Instructor—C, CAPITO, M.I.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


MERTHYR TYDFIL COUNTY 
SCHOOL. 


WANTED, early in May, MATHEMATICAL MASTER, able to 
teach Welsh. Salary, £120. 
Applications, with one copy of Testimonials, to be sent before April 8, to 


CHARLES OWEN, M.A., Head Master. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work 
Special HONOURS CLASS - BOT ANY for the Inter. Sc. and 
b.Sc.—Apply, R. Kerin, B. I m (First First-Cl Hons. 
Classics), Carlyon College, 55 and s5¢ ‘Char cery Lane, W. Cc. 


WANTED, a Position as ASSISTANT in 


a Laboratory, toa Science Lecture r, or in a wave - _Workshop, by a 
young man of me hanic al skill, with a knowledg f Electric ity and 
Experimental W« High-class Testimonials.—‘‘ .. R. L.,” c/o 


NATURE, 29 Bedfi rd Street, Strand, W.C 


TURE [APRIL 1, 1, 





"JAMES WOOLLEY, SONS & C0. Lt, 


Manufacturers and Dealers in every Description of 


CHEMICAL AND h PHYSICAL APPARATUS 


ation, 
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S[MORNTON- PICKARD 
CAM ERAS, 


**AMBER”’ 
** RUBY.” 


For HAND or STAND 
With Time and In- 


SHUTTER. 


ra STANLEY [eas 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 





Catalogue Free from 


THORNTON-PICKARD, Lto., ALTRINCHAM. 





Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 





W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, an e only Gi OLD 
MEDAL in the International Inventions Exhibition 1885 for Mi athematical 


Work. Silver Medal, Architects’ Exhibition. 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


30 ST. ANDREW'S STREET, 
W. G. PYE, CAMBRIDGE 
MAKER OF 
PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 


Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, iZ 
TANGENT ditto, from £2 ros 
COSS0 TUBES SHOWING cnrERSnT 
DEGREES OF VACUA 
ACTUAL MAKER, Tubes containing er of a 
t d Ph orescen 1 
67 FARRINGDON saan: Salts, Gxgetaie. Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY mats COILS, ACCUMULATORS, TRANSFORMERS. 
ANDESCENT ELECTRIC LAMPS 
i AND SCIENTIFIC GLASS - BLOWING 
MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 


44 Hatton Garden, Londor. 
Catalogues F? 
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Sale by Auction. 


APRIL 13. 





TUESDAY, 


VALUABLE COLLECTIONS OF_ BRITISH AND FOREIGN 
BIRDS EGGS, AND A FINE EGG OF THE GREAT AUK. 
CABINETS, CASES, &c. 


MR. J. C. STEVENS will Sell the above by 
at Rooms, 38 King Stree Coven 
gy at 12.30 precisely. mina 
and Morning of Sale, 


ire Garden, on 
APRIL 
oul 4, 


t U ir ESD vy, 
and Catalogues had. 


On view t ay prior, 1 





Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 

39 RUE DE TREVISE 39. 

PARIS. 





Catalogue in English, Post Free, 24d. 


Large 
Catalogue in French, 120 pp.. 


Post Free, 1s 





TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 





NATURE 


| CORRESPONDENCE: Mr. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL | 
LANTERN, used by late W. Lant-CarrenTer, Esq., Prof. Fornes, &c. 
Miniature T e Lantern constructed for B. J. MALDEN, Esq. ; great 

N Oxyhydrogen Microscope. Science Lanterns ay Class 
Magnificent Results. Docwra Triple, Prize Medal 


1. Supplied to the Royal Polytechnic Institutic n, Dr.H. Grat- 
Madame Ape.ina Parti, &c., &c. 
Science Lanterns. 
Portrait C 

Lecture Sets 
Outfits ir 





The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
mbination front Lenses, 18s. 6d¢., Marvellous value. Science 
R ert Ities. The Lantern Kaleidoscope. Cheapest Lantern 








1 orld. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d. ; ° stage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6a.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 





SPECIALIST, Bre Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &e. 


THE ART OF ee oe AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 


wster House, 82 


Patent Pamphengos | 


| mens and Slices, in order that the student himself might be able 


trations, — Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to | 
use Oil, Limelight, Dissolving. Electric, Opaque, Microscopic, and 
olz g Lanterns, Slide Making and Painting, Enlarg ing, Register- 






. &c. Prof. MaLpEN says :—‘ _ A thoroughly practical work, 

| be studied by the experienced operator and amateur alike.” 

lete vade mecum of Optical Lantern Manipulations. Price, 
: Cloth, 35. 6d. ; Postage, sd. Worthits weight in gold. Send 

ions tthe Scientific Press to Mr. HUGH ES, Brewster House 
Road, Kingsland, North London. 


THE CENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 


Sells, Lets, Vz 





Imports, Makes, Buys, alues, and Exchanges all kinds of 





Apparatus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
m n i nt. Rare Bargains of deceased Scientitic Men generally 
College Students and Lecturers supplied. Catalogues 2d. each. 
PROF. A, LOISETTE’S 
ASSIMILATIVE MEMORY SYSTEM. 
The last, most complete and perfect edition. 
SPEAKING WITHOUT NOTES, MIND WANDERING CURED. 


Indi spensable in ee | for Examinations. 

Handsomely nd, with portrait and autograph. Price $2.50 American, 

Prospectus with opinions of Educators, Scientific, 

d Business Men all over the world FREE. Address, 

237 Fifth Avenue, New York or 200 Regent Street, London. 
Not sold elsewhere. 


10g. ¢ Englis 
Professional, 
A. LOISETTE 





NOTES 
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NATURAL SCIENCE. 


APRIL. 
and COMMENTS :—The Modern Scientific (?) Explorer—A 
*Dunciad” of Zoology—Menelik’s Library—The Shell-ornaments of 
the Mas d’ Azil Scholars—The Royal Botanic Gardens—The Registra- 
tion of Plants—The Dispersal of Horniman Museum 
(Illustrated)—A Spec ies-monger on New Zealand Midges—The Scien- 
tific Publications of the American Government—The U.S. Department 
of Agric ulture Funafuti—Differentiation in Rock-magmas— Moder: 
Crystal-gz azing, &c, 


Seeds 1e 


Saved Flint-flakes in the Pliocene of Burma. By Fritz Noetlng, 
Ph. D., of the Geological Survey of India. (Illustrated.) 
I11.—Human Evolution. _ By H. G, Wells, B.Sc. With a Note by F. H. 

Perry Coste, B.Sc., nS. 
I1I.—The Thomas Southwell, F.Z.S., 
M.B. 


Migration of British Birds. By 


1V.—The Horn Expedition to Central Australia. 


| 


’.—Are the ote: ——— 2 -) tural Group Ray Lan 


kester, M.A., oles RS 


REVIEWS of Nansen’s Farthest North—Catalogue of Welwitsch’s Africa 
Plants—Willis Manual and Dictionary of Flowering Plants and Ferns 
Kirkes’ Handbook of Physiology, &c., &c. 


By Professor E. 


mstantin, Baron Ettingshausen—W. 


OBITUARY :—C. E. Bendire—C 
Wilson, and thirteen others. 


NEWS OF UNIVERSITIES, MUSEUMS, AND SOCIETIES 
Jackson’s Map of Franz Joseph Land: A 


Montefiore Brice. With Folding Coloured Map. 

PRICE ONE SHILLING, NET. 
WANTED.—Clean Copies of No. 8, for each of which Four Shillings is 
offered by the Publishers. 

PAGE & PRATT, 22 St. Andrew Street, London, E.C. 


MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTI- 
CAL MICROSCOPIC PETROGRAPHICAL STUDY. 


These Collections contain thin Slices of all of the more important Types of 
Rocks, as — in the latest edition of the ** Microscopic Physiography 
of Recks,” by Rosenbusch (Stuttgart, 1896). 

Toeach one il be added a printed short description of all the Speci- 
to recognise 
and determine the constituents of the Rock. 


Collections of 120, 180, and 250 Thin Slices. Price, in 


| Elegant Cases, £7 10s., £11 58., £16 5S., respectively. 


The same Collections, inclusive of the Specimens 


(size, 35 x 44 inches), £12 10s., £19 10s., £28 15s., re- 
spectively. 

As all thin Slices will be microscopically ex: umined before being delivered 
we can guarantee their perfect reliability, and thé at they exhibit all the 


characteristics of the rocks, as mentioned in the above-named description. 


Dr. F, KRANTZ, 


Bonn on Rhine. Rhenish Mineral Office. 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 











Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the f plowing Genera are now in } neur 
Aulacomnion. Bart ramia, Chara, Draparnaldia, Jungermannia, Lunularia 
Mnium, Oscillaria, Pellia, Protococcus, R: . Spit syra, V 
Glass-topped Boxes of any dimensions mz r. Collections, i xes 
with divisions, as supplied t » the De pertenent ¢ of Science and Art: Typ A 
Rocks (about 3” x 4”), 20s.; 16 Types of Rock Structures, 1 ; an 
13 Rock-Constituents. 7s. 6d. Case of 12 Micro-slides of Rocks d ditt 
of 6 Oozes, Polycystina, Diatoms Chalk-Grains, Re-crystallize bey San 
stone, Pélé’s Hair, and Coral Limestone, 13s. 6¢. each set. Practica 


Demonstrations given in Mineralogy and Palzontology. On Sale, British 
Birds, their Eggs and Nests, weekly parts, 6d. 
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SEISMOGRAPHIC APPARATUS 


(LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R:S. 


In consequence of the great interest now being shown in Seismolog gy, 
Prof. MILNE has designed this improved form of Instrument for 
recording ona very open scale the movements of the Earth’s Crust 


FULL PARTICULARS ON APPLICATION, 
VERTICAL AND HORIZONTAL PENDULUMS, &c. 


Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 
147 HOLBORN BARS, LONDON, E.c, 


HOWARD B. LITTLE & 60, A. HURST & Co.,, 








LECTRICIANS, 53 LEADENHAL 
36 Shaftesbury Avenue, Piccadilly, London, W. L STREET. 
IMPROVED PORTABLE COILS, EVERY pers oe RADIOGRAPHY IN 
5 COILS .. 3°, 4’, 6’, 10’, 12’, 14. 
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Suitable for Scientific, Medical, and ‘Surgical Purposes. ' é > 

Makers of Complete Appar — and Separate Parts for Radiography of the — = 

highest standare« ., of merit. ‘oils, Cells, Accumulators, Transformers, fae] > 

yokes’ T AiR s, F luorescent Screens, & => 2) 

PATENTEES AND MAKERS OF THE o 1o) 

a < 





“Ringing” Bells, Bell Sets, and Improved — 
Medical Coils. — 
MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &c. A well-known authority says: “Your Tube is at least one and 


Spe cial attention given tot a and Ce mstruction ef smal a-half times as powerful as the best I have previously tried.” 
wi Te ansformers. 


28 sl h THE SUMMER SESSION. 


A limited number of Pliicker’s Tubes, consisting of a mixture of Argon 
and Helium Gas, extracted from the Mineral Springs of Cauterets, Pyrenees. 
Also, ARGON AND HELIUM TUBES separately. 


FOR 
Kither, 10s. 6d. , Post Fre 
Cc. E. MU LLEE R & CO. HENRY GROUGH’S MICROSCOPES 
aa” Price ee ean po coe my and Physical W f 0 | 
pagent rite for Catalogue to 


OPTICAL & SCIENTIFIC INSTRUMENTS. 
plbgctrometecs, Spectroscopes, Goniometers, | Catheromenm, oec!| BARBICAN OPTICAL WORKS, 
»wn designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), = 
56 Crogsland Road, Chalk Farm, London, N.W. ' g2 DUNCOMBE ROAD, LONDON, N. 
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BIGGS & CO.’S LIST OF TECHNICAL BOOKS. 


Physical Units. By MacGnus Mac ean, M.A., D.Sc., 
F.R.S.E. Crown 8vo. Illustrated. Price 2s. 6d. 
“It can safely be said that this book will find its way into every laboratory 


whe e physic al fac ts are investig ated.”"—.Vature. 


aN very useful book.” —ugineer. 


Dynamos, Alternators, and Transformers. By 


GISBERT KAPP, M.L.C.E. Illustrated. Pri 
Electric Traction. by A. 
Price 10s. 6d. 
Electrical Distribution. 
Illustrated. Price 10s. 6d. 


Electric Light and Power. 


e 10s. 6d. 
RECKENZAUN. Illustrated. 


By H. Kitcour and Others. 


By ARTHUR F. Guy. 


Illustrated. Price 5s. 
vient, Tateatiee of Electrical smgimsesing. By 
. BIGGS. Illustrated. Price 2s. 6d 


Firet. ‘ceacaeie of Electricity and Magnetism. 
By C. H. W. BIGGS. Illustrated. Price 3s. 6d 

First Principles of the Locomotive. 
Illustrated. Price 2s. 6d. 

First Principles of Building. By A. Biack. 
Price 3s. 6d. 

First Principles of Mechanical Engineering. By 
IMRAY and BIGGS. Price 3s. 6d. 

Design of Alternate-Current Transformers. [by 
Rk. W. WEEKES. Illustrated. Price 2s. 


Theeny and Practice of _aca -Deposition. ly 
Dr. G. GORE, F.R.S. Price 1s. 

theonatind and esiseanae Electric Currents, 
By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. 6d. 

Practical Electrical Engineering. 
Imperial yto. Illustrated. Price £2 2s, 


By M. REYNOLDs. 


Illustrated. 


Two Volumes. 


BIGGS AND CO., 
139-140 SALISBURY COURT, FLEET STREET, E.C. 
Just Published. With 330 Illustrations. Royal 8vo, 18s. net. 
DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES. 
Introduction to the Study of Pathogenic Fungi, Slime Fungi, 
Bacteria, and Algae. 
By Dr. KARL FREIHERR VON TUBEUF, 
Privatdocent in the University of Munich. 
English Edition by 
WILLIAM G. SMITH, B.Sc., Ph.D., 

Lecturer on Plant Physiology, University of Edinburgh. 
London, New York, & Bombay: LONGMANS, GREEN, & CO. 
Just Published. , Cloth, ros. 6d. 

By T. W. WRIGHT, M.A. 

With Preface by A. G. GREENHILL, M.A., F.R.S. 


With Illustrations, Crown 8vo 


“ Teachers of mechanics will find it an excellent text-book.’ —Prof. 
Joun Perry, F.R.S., in “* NATURE. 
London: E. & F. N. SPON, Ltd., 125 Strand 


ROSE CULTIVATION, 


France 


as practised in 
Weer yg Bulgaria, &c. With valuable Ss to 
Growers ar Amateurs. 


ROSE PERFUMES. The various Methods 
f Distil n, &c. By J. CH. SAWER, F.L.S. vo. ut 
+, Post free. 


W. J. SMITH, 43 North Street, Brigh 


PHGENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C.,and 57 CHARING CROSS, SW. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SECRETARIES—W. C. MACDONALD ond F. B. MACDONALD. 
LOSSES PAID OVER #£20,000,000. 
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MR, HERBERT SPENCER’S WORKS. | 


|} FIRST PRINCIPLES ; 
PRINCIPLES OF BIOLOGY. Vols. 
PRINCIPLES OF PSYCHOLOG\ Vols. 


|; PRINCIPLES OF SOCIOLOGY. Vol. I. 
Ditto Vol. IL. 1 
Ditto \ 1, Il. 
ECCLESIASTICAL INSTITUTIONS 
PRINCIPLES OF ETHICS. Vol. I 
Ditto, Vol. IL, oon 1 
Ditto, Part I. Tue Dara E 
Ditto. Part IV. Jusvics 
THE STUDY OF SOCIOLOGY 
EDUCATION 
Ditto Cheap Edition 
ESSAYS. 3 Vols. : as . s.,0reach Vol. 1 
SOCIAL STATICS and MAN ». STATE ... ose ons a. Oe 


MAN versus THE STATE (Separately) 


WILLIAMS AND NORGATE. 
14 Henrietta Street, Covent Garden, London, W.( 


THE NEW SCIENCE TEACHING. 


Crown 8vo. 55. 


EXPERIMENTAL SCIENCE. 


A School Course of Practical Exe rcises in Elementary Phy ily 
(Quantitative), including some fundamental Principles in Me« he mics. ~ 
Arxtuur Hunsie, Science Demonstrator to the London School Board. 


| With numerous Illustrations and Diagrams 


“his book covers the experiment: al work of the new /’hysiography 
Syllabus, the El mentary Phys: s Course in Organised Science Schools, 
ind the Syllabus of the y # porated Ass aciasion of Headmasters (Subject 
34 Physics). 

It has also been found useful asa go nl gene ral r 


1 ourse of practical science, 
both as a Class and as a Spee fic subject; heing 


specially distinct tive in its 


advocacy of simple, home-made apparatus, its easy practical methods for 
the verification of physical iene, and the importance it attaches to Q anti- 
tative experiments— Weighing, Measuring, Xc. 
CIHIAPMAN & HALL, Lrp., Lonpon, 
gents for the Science and Art Department of South Kensingi raid for 
the Scientific Publications of Messrs. Wiley & Sons, of New York. 


Catalogues on application 
THE 
CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 
Makers of Cailendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 
Electrical Thermometers for Investigating Earth Temovera- 
tures, as supplied to several of the leading Observatories. 
Callendar Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 


PARTICULARS IVD PRICES ON IPPLICATION 


as mage FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 
. 6d , and 10s. per Frame respectively ; now ready for distributi 


Physiological and Physical Apparatus of the best quality. 
Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 

Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s. 

Lllustrated Catalogue of Apparatus sent Post Free on reccipt of 1s. 6d. 

Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


DENT’S WATCHES. 


Highest Quality. | Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


EB. DENT & CO.~ 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LOom™”7nDON. 


f 


ZAENI 


TRADE MARK. 
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MACMILLAN AND CO’S NEW BOOKS. 


1897 ISSUE NOW READY. 

THE STATESMAN’S YEAR BOOK. A Statistical and Historical Annual 
of the States of the Civilised World for the year 1897. Thirty-fourth Annual Publication. Revised after Official Returns, 
Edited by J. SCOTT KELTIF. With M: aps. Crown Svo, 10s. 6d. 

SPECTATOR.—* It is, however, almost an impertinence to pri aise * The Slatesman’s Year Book,’ so deservedly high is its 
reputation for sound figures and clearly stated facts.’ 


Fit ru THOUSAND Now Reapy. 
Miss EIN GSLEY’S TRAVELS. 
TRAVELS IN WEST AFRICA. By Miss Mary H. Kincstey. With 


16 Full-Page and numerous Text Illustrations. Demy 8vo, 21s. net. 


Extra Crown 8vo, 6s. = 

A STUDY OF THE SKY: a Popular Astronomy. By Prof. Herxverr A. Howe, 

Professor of Astronomy, University of Denver. 

MANCHESTER GUARDIAN. ‘Written in a light and attractive style, and lavishly illustrated. The scientific hand is 
traceable throughout.” 
COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV. 

THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 

B. please Ph.D., Professor of Invertebrate Zoology, Columbia University. 8vo, 14s. net. 


LANCET.—‘ We heartily recommend this book. ... / An admirab le exposition of the knowledge that has been acquired 
by the labours of a succession of keen observers during the last twenty years. 


THE MECHANICS OF PUMPING MACHINERY. A  Text-book for 
Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV HERR- 
MANN. Authorised Translation from the Second German Edition by KARL P. DAHLSTROM, M.E., late Instructor of 
Mechanical Engineering at the Lehigh University. With 197 Iilustrations. Medium 8vo. 12s. 6¢. net. 

ENGINEER.—* The information contained in this handy volume ought to be of great value to civil engineers. . . . 

Describes all the numerous water-raising mechanisms that have ever been invented.’ 


COLLIERY SURVEYING. A Primer designed for the Use of Students and 
Colliery Manager Aspirants. By T. A. ODONAHUF, M.E., Editor of Mining Engineering. Globe 8vo. 2s. 6d. 
COLLIERY MANAGER.—‘‘ The mining student of the past had to read several books to obtain the preliminary knowledge 
of the subjects the author has combined in this small work. The future student can get his introduction to these subjects by means 
of this primer with much more ease and rapidity.” 
Svo, 12s. 6d. net. 
ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. Curistiansey, 
Professor of Physics in the University of Copenhagen. Translated by Professor W. F. MAGIE, Ph.D. 
CAMBRIDGE REV(EW.—* The plan is excellently carried out, and the student who has mastered the contents of the 
book should find himself fully able to appreciate the latest developments of theoretical physics.” 


MACMILLANS MAGAZINE. 


No. 450. APRIL. Price ONE SHILLING. 


A LEAF FROM THE JOURNALS OF A LANDSCAPE- THE FAMINE IN INDIA. By Colonel Trevor, C.S.L 
“ PAINTER. By Epw ARI ) LEAR. cee aoe ; (late Agent to the Governor-General in Rajputana). 
wer | io ee a ae THE RE-MAKING OF THE ARMY. By STEvINts. 
THE BLACK DOG. A Tale of the Tay. UNWRITTEN BOOKS. 


Illustrated, price Is. 


THE CENTURY "MAGAZINE 


For APRIL contains, besides many Stories and Articles : 
NEW CONDITIONS IN CENTRAL AFRICA. The Dawn of Civilisation between Lake Tanganyiki and the Congo. 
Extracts from the Journals of the late E. J. GLAVE. 
THE MIRACLE OF THE GREEK FIRE. HOLY WEEK IN JERUSALEM, 1896. By R. W. GILper. 
THACKERAY IN WEIMAR. By Wavrer Vutrius. With Unpublished Drawings by W. M. THACKERAY. 
THE DAYS OF JEANNE D’ARC. I. By M. H. CatHerwoop 


Illustrated, pric 


i. NICHOLAS “MAGAZINE 


or APRIL contains, besides many Stories and Articles : 
THE LIGHTS THAT oaveie IN THE NIGHT. By Lievr. JoHN M. Etiicorr, U.S.N. 
RHYMES ABOUT ANIMALS. By FRANK VALENTINE. ; 
SEEING AND BELIEVING. By Harotp Witson, M.D. Illustrated by Diagrams. 


MACMILLAN AND CO., LIMITED, LONDON. 
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GEOLOGY AND _PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. | 
Collections of Specimens— Minerals, Fossils, and Rocks. | 
Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections. 

List of Rock Specimens. 

” Geological Hammers. 
Cabinets. 
Meteorites. 
Cata alogue of Minerals for selecting single Specimens, price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


MAURITZ KARTEVOLD, 
SANDN.-ES, NORWAY. 


From a \ Mis ne recently discovered in Ryfylke, Norway, various Min erals, 
mtaining rare Earths, have been obtained. The ‘Min rals can be sold at 
the flowing prices :— 

CLEVEITE : ae € per kilo. 

\LVITE : 15s. 
MONAZITE 10s. 
Professor RAMSAY B age its M. KARTEVOLD to state that his Cleveite 
yields from 1°5 to 2 ts. per gram of Hel ium. 





ALBERT EDWARD JAMRACH. 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


ESTABLISHED 18st. 
4 VN ‘a 4 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS 
repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £roo. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH FULL NATURAL FLAVOUR. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., I 


| Aurelia, 10d. each. 
Cc 


WATKINS & DONCASTER, 


| NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 


SCIENTIFIC APPLIANCES AND CABINETS. 
Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold- 
ng Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 15. 6d. Zire relaxing 


| Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 


flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6d. Botanical Cases, japanned double 
tin, rs. 6d., 25. od., 35. ‘6d., 45. 6d., » 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 6d. to 11s. Forceps for removing 


| Insects, 1s. 6d., 25., 25. 6d. per pair. "Cabinet Cork, 7 by 34, 15., 15. 4d. per 


doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 


| Micro-lepidoptera, with English and Latin names, 15. 6d. Improved Pocket 


Pupa- Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6¢.; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 3¢., 
IS. 5 Brass Blowpipes, 4a., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil L anaes for sugaring, &c. (new and 
ce pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS 

Cabinets —Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 


36 STRAND, LONDON, W.C. (Five doors frcm Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition iaranteed 


| The following are some of the chie fe rms, _ ic 


Scyllinm, 10d. each ; 8s. doz 

Amphioxus, 9d. each. 

A stacus, gd. each. 

Anodon, gd. each. Apus. rs. each 

Rana, 6d. each. Nebalia, 1s. per tube. 
— Gammarus, 1s. per tube. 

Noctiluca, 1s. 3d. per tube. Scorpio, 1s. to 1s. 6a. each. 

Grantia, 1s. 3d. per tube. Scolopendra, 1s. 6d. each. 

Sycon, 1s. 3d@. per tube. Aplysia, 8d. to 10d. each. 

Medusoids, 1s. 3d. per tube. Haliotis, 8d. each. 

Loligo media, 10d. each. 

Mya, 10d. each. 

Pedicellina, 1s. per tube. 

Salpa, 1s. 6@. per tube 


Sipunculus, 3s. to 4s. doz. 
Echinus (lar ze), ros. doz. 
Cucumaria (large), 1s. 4a. each. 


oryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8a. each. 


Cerebratulus, 1s. 6d. each. Ascidia, 8d. each 
Nereis, 6d. ea ach. Raia, 1s. to 2s. 6d. each. 
Arenicola, 6d. each. Lacerta, 10d. each. 


Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
ther Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; ; Ascidia, Salpa 
(oreserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
smail but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, Xc. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL. 


78 NEWGATE STREET, LONDON, E.C. 
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EVERY TRAVELLER SHOULD CARRY THE PATENT 


C) “WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices 25 i from £5 to &7 Ts. 
This famous Instrument has Mies siotien of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 





Surveyors, &c. SPECIMENS OF TESTIMONIALS. 
* Tagnitz, Russia, Febru 1 
**T am very well pleas h the Watkin Ar | Barometer you made for me. I have tested it inthe ek rologica 
Observatory in St. Peters! It has been us pi good effect to find the differences of level between two river which 
were to be united by a chanr (Signed) “Count Bere 


**66 Victoria Street, S.W., March 1, 18 
* The large Watkin Aner id Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the hele cht of 
intel-piece—i.¢., I can swear to its being about haif way between one 9: and half of 10 feet—the mantel-piece bei 

+ feet. (Signed) .  Geeiate (iene. Drake and Gorham). 


MAIZER : JAMES J. “HICKS, 





8 9, & 10 HATTON GARDEN, LONDON, E.C. 
“OPTIMUS” CANTILEVER puxotocrarnic ENLARGER. 


* Specially suited for Pocket kodak and Bull’s Eye Negatives Incandescent Gas, 
Catalogue : Extra 7/6. 





Post Free. We are now offering a series of instruments of this already popular model, 

hed in a very superior and most practical style. The mi ahogany is well 
, the brass work beautifully polished, the bellows is of durable 
lez .ther. The lamp gives a brilliant and even light. The optical system is 
through “pod the best. The Lenses will be found to give a very flat field 





seas 





and g ginal definit 
My. 10 Diameter of Compound Condenser. 
4.2% 4in. in. 6in. 8in. gin roin. 
; I it! front 
62)/- 70/- S0/- 110/- 150/- 200/- 
“~ 1 j Extra for front lens 27/- 37/- 63/- 633 /- 63/- 105)- 
See Siti 


c/m in. in. in. 
x 6bx4} 7hX5 84x53 


— Covering Plates 1x3} | 4kx3h ox — 7 
PERKEN, SON & RAYMENT,  scteorn Viscucr & _ 
. « HOLBORN VIADUCT, E.C. . 


utoom™ “STRONGEST AND BEST.”— Health. 


FLYS 


PURE CONCENTRATED 


Try also FRY'S MALTED COCOA, a delicious combina- 0 CO a 
tion of FRY'S PURE CUCOA and EXTRACT OF 
MALT (Allen and Hanbury's) 


‘Its dietetic and 


digestive value is beyond dispute Lancet OVER 200 GOLD MEDALS AND DIPLOMAS. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the + Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 








- Z a & £ s. a. 
ae ie -+ 2 FS ¢ Three Linesin Column ....... 0 2 6 
Quarterly r = * 6 Per Line after oo 9 

T ‘s PLACES ABR ; . , oogse One Eighth Page, or Quarter Column o18 6 
‘om ———_ — a Quarter Page, or Half a Column ... 115 0 
Half-yearly ad pee eee 15 6 Halt a Page, ora Column . 35 0 
Quarterly fe) fe) Whole Page 6 60 


Cheques and Sine Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 





Printed by Ricuarp Cay & Sons, Lire, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN & C 
LiMiTED, at 29 Bedford Street, London, W.C., and Tue Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, April 1, 1897. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDsWORTH. 
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INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 











“X” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 68s. and 90s. 
Complete Apparatus for Réntgen ‘‘X” Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 
Detatled List on Application. 


BECK’S MICROSCOPES. 


No. 25aA.—THIS MODEL, with 
I-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

£7 5s. 


No. 29n.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and _ Focussing 
and Swinging Adjustments, 

STAND No. 265. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.C. 





{All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition 





Engraved Keal Si 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 
““If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).’ "—GraAnt ALLEN in Anovwdledge. 

The Plz atyscopic Lens is invaluable to botanists, mineral: gists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best ada upted for general use. 

~- Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames 

Price of the Platyscopic Lens, mounted in Tortotseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free. 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 


NEGRETTI AND ZAMBRA’S | 
BAROGRAPHS AND_THERMOGRAPHS. 








The Barograph is fitted in a Mahogany Case with Glass Front, as show 
above. The Thermograph is mounted in a japanned Metal Case with G 
Front, for either indoor or outdoor use. The above give contin records 





on Charts, which only require changing once a week, and are inval 
invalids and others who are unable to take daily readings of the ordinary} 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


88 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION May and Students then 
entering will be eligib le to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as fi or the numerous 
Medals, Scholarships and Prizes, awarded during the period of Studentship. 

1.R.H. THe Prince orf WALEs has intimated his intention of formally 
ypening early in the Session the recently erected Laboratories, Lecture 
‘Theatre, and Class Rooms, which will form a most valuable addition to the 
teaching resources of the School. 
The number of Patients treated in the Wards during last y 
and the Governors have announced that rT <0 aitixionsl 
Beds will be imme liately provided for the reception of Maternity Cases, 
and of Patients suffering from Diseases peculiar to tl n. 





will begin on 





sar exceeded 


6000, between >» an 





The Appointments tenable by Students have recently en ircreased by 
more than 150 a year chiefly by the —_ ition of Clerkship and Dresserships 
in the departments of Ophthalmolegy », Gynecology, and Otology 

To augment the teaching of spe ial subjects, Registrars and Iutors have 
been appointed in the Ophthalmic and Obstetric Departments. 


its without « he urge, and the 
with board and lod ging. 
under the supervis ion 


All Hospital Appointments are open to Stude 
holders - Resident Appoir ntme nts are pr ovided 
The College accommodates 60 Students, 

Reside nw, urden. 
: he _ ntal School provides the full Curriculum required for the L.D.S. 





of a 





" = c ‘iubs U nion Athletic Ground is easily 
\ Handbook of Information for those al 
fe _ yn will be forwarded on application. 

For the Prospectus of the School, containin 
Course of Study advised, Reg wlations f rx 
personally or by letter, to the DEAN, 





iter the Medical Pro- 
as to Fees, 

apply, 
yndon Bridge 5-E ‘ 


g full me culars 

residence inthe Colleg 

Guy's Hospital, iL 

THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


e, XC., 


The SUMMER SE SSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
istant use. 

APPOINTMENTS.—House Physicians, House Surgeons, &c.—Sixty of 


Clinical Clerks, &c., 
of the College. 


these Appointments are made annually. Dressers, 


appointed every three months. All are free to Students 


Holders of Resident Appointments have Free Board. 
SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 


Scholarships in September. 


Special arrangements have been made to enable Stude nts entering in May 








to present themselves for Examination in Chemistry, &c., in July. 
Special C ee are held for the University of L ndon = aminations. 
Special entries for Medical and Surgical Practice can be mac 


A reduction to the Sons of Members of the Pro- 
fession. 

The Metropolitan and other Railwayshave Stations close 
and College. 

For further information apply, 


Mile End, E. 


ofi15 cuir 1eas is made 
to the Hospital 


personally or by letter, 
MUNRO SCOTT, 


to 
Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on MONDAY, May 
Students entering in the Summer are eligible to 
Scholarships of £150 and £60 awarded in October. 

Scholarship of £50, open to University Students, and other Prizes and 
Scholz urships of the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving 
is kept in Secretary's Office 





Boarders 


School Build 








Excellent Day Club accommodation is provided in the ing. 
Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE, 
H. P. HAWKINS, M.A., M.D., Oxon., Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 

The SUMMER SESSION begins on MAY The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full information may be obtained from either of the undersigned. 

A. E. BARKER, F.R.C.S., Dean of the 


Faculty. 
J. M. HORSBURG H, M.A., Secretary. 


LONDON MATRIC. 


INTER. sc. AND 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerix, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


egsunegeeann OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 
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Sale by Huction. 


TUESDAY NEXT. 

| A FURTHER PORTION OF THE COLLECTION 

EGGS FORMED BY LEOPOLD FIELD, ESQ., 
COLLECTION OF EGGS MADE BY THE 

| GREGORY SMART; ALSO A FINE EGG OF 

| AUK. CABINETS, CASES, &c. 

MR. J. c. STEVENS will Sell the above by 

Auction : = Great Rooms, 38 King Street, Covent Garden, on 

| TUESDAY NEXT, APRIL 13, at He aif-pa St 12 precisely. 


On view the mine prior, 12 till 4, and Morning of Sale, and Catalogues had 


OF BIRDS 
AND THE 
LATE REY. 
THE GREAT 








LABORATORY OF THE ROYAL 
INSTITUTION. 


j DIRECTORS: 


| The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, 
| as a Memorial of Davy and Faraday ‘‘for the purpose o 
| original research in Pure and Physical Chemistry,” is now open. 
Term begins on May 3, 1897. 
Under the Deed of Trust, workers in the Laborat 
harge, te Gas, Electricity and Water, as far 
discretion of the Directors, to the use of the a 
Laboratory, together with such materials 
authorised. 
All -persé 





ory are er 
as available, an t 
pparatus belonging tot 


and chemicals as may 


ust send evidence 


experience in orig 


1s desiring to be admitted as workers, 1 
scientific traini 1g, qualification, and previous 
research, along with a statement of the nature of the investigation t 
propose to ul ide rtake. Further information, together with forms of Appli- 
ation, can | vad from the AssistTaNr SECRETARY, Royal Institution. 


an De 









CENTRAL WELSH BOARD FOR 
INTERMEDIATE EDUCATION. 


EXAMINATION OF SCHIOOLS, 1897. 


APPOINTMENT OF CHIEF EXAMIN 
The Executive Committee of the Central Welsh 
proceed to the appointment of Five Chief Examiners. 
Candidates must have special knowledge of at least one of the following 

Departments :— 


TERS. 
Board will shortly 


tr. CLassics. 5. History. 
2. MATHEMATICS. 6. MopERN LANGUAGES. 
3. EnciisH LANGUAGE AND Danese 
LITERATURE. Aig aeaincnss 
4. WetsH LANGUAGE AND 3. CHEMISTRY. 
LITERATURE. g. Botany. 
Candidates are requested to send in their Applications not later than t! 


30th day of April 


‘ next, 
may be obtained. 


t y the undersigned, from whom further particu 


OWEN OWEN, Chief Inspect 
Oswestry, March 2:5, 18 


7° 
7 


GOVERNMENT OF WESTERN 
AUSTRALIA. 


Applications are invited forthe Position of ASSISTANT GEOLOGIST, 
at a Salary of £300 per annum, and actual travelling and incidental expe 
incurred 

The Applications, 
stance), and an 
Mining, to be 


accompanied by Testimonials (copies in the first in- 
account of the Candidate's experience in Geology and 
lodged with the undersigned not later than June 30, 1897- 


NENRY C. PRINSEP, Under Secretary for Mines 


Perth, February 24, 1897. 


BEDFORD COLLEGE, LONDON, FOR 
WOMEN. 
PLACE, BAKER STREET, W. 
Miss EMILY PENROSE. 
The Easter Term, 1897, begins on Thursday, 
| for Students who matriculated in January. 


Dr. Dryspace will begin a Course on Bacteriology. 
Two Entrance Scholarships will be offered for competition in June 


LUCY J. RUSSELL, 


Department of Mines, 


YORK 


Principal : 


April 29. Special Classes 


Honorary Secretary. 


SITUATION WANTED.— Herbarium, 


Microscopical Work; rst Adv. Botany S.K.—F. 4 
22 Paget Road, West Dulwic h, S.E. 


Diagram, and 
RoBINSON, 
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MESSRS. LONGMANS: & CO's | SCIENTIFIC BOOKS. 


Complete in THREE VOLUMES, Half-Bound. 


240 Illustrations, 8vo, £2 2s. 


* 


Vol. I., with 236 Illustrations, 8vo, £2 2s. 
Vol. Ill., with 352 Illustrations, 8vo, £3 3s. 


Vol. II., with 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Joie dh in the Royal College of Science, London. 


Assisted by Eminent Contributors. 





Complete in FOUR VOLUMES, Half-Bound. Vols. I. and IL, £2 2s. each. Vol. IIL, £2 10s. 


Vol. I 


» £3 35 


WATTS’ DICTIONARY OF CHEMISTRY. 


Revised and entirely Re-written by H. FORSTER MORLEY, M. a D. Se, Fellow of, and lately 


Assistant Professor of Chemistry in, University College, London ; and 


M. M. PATTISON MUIR, M.A., F.R.S. E., Fellow, and Prelector in Chemistry, of Gonville and 


Caius College, Cambridge. 





A TEXT-BOOK OF INORGANIC CHEM. 


ed RY. By G. S. NEWTH, F.I.C., F.C.S., Demonstrator in the 
al College of Science, London ; Assistant Examiner in Chemistry, 
ce and Art Department. With 146 Illustrations. Crown 8vo, 


ON THE SENSATIONS OF TONE AS A 
PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D. Third English 
Edition, Translated and specially adapted to the use of Musical 
Students, by ALEXANDER J. Extis, F.R.S. With 68 Figures engraved 
on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 








GANOT’S ELEMENTARY TREATISE ON 
PH\ SICS, Experimental and Applied. Translated and Edited from 
Ganot’s ** Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
peony Edition. Revised and Enlarged. With 9 C oloured Plates 
an 8 Woodcuts, and an Appendix of Problems and Examples, with 
Answers, Crown 8vo, 155. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS AND YOUNG PERSONS. Translated 
and Edited from Ganot’s ‘Cours Elémentaire de Physique,” by E. 
ATKINSON, Ph.D., F.C.S. Eighth Edition. With 7 Plates, 624 
Woodcuts, and an ‘Appendix of Questions. Crown 8vo, 75. 6d. 


ELECTRICAL ENGINEERING for ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO and A. BROOKER. Revised and 
Enlarged Edition. “With 346 Illustrations. Crown 8vo, 12s. 


TRICITY AND MAGNETISM. Founded on Joubert’s “ Traité 
Flémentaire d’Electricité.” By G. C. FOSTER, F-.R.S., Quain Pro- 
fessor of Physics in University College, London; and E. ATKIN- 
SON, Ph.D., formerly Professor of Experimental Science in the Staff 
College. With 381 Illustrations. Crown 8vo, 7s. 6d. 


THE MAGNETIC CIRCUIT IN THEORY 
AND PRACTICE. By Dr. H. DU BOIS, Privatdocent in the 
University of Berlin. Transl a by Dr. Atkinson, formerly Pro- 
fessor of Experimental Science in the Staff College, Sandhurst. With 
o4 Illustrations. S8vo, 12s. net. 


THE GAS AND OIL ENGINE. By Ducatp 


Associate Member of the Institution of Civil Engineers, 
Feil w o the Chemical Society, Member of the Royal Institution, 
Fellow of the Institute of Patent Agents. Sixth Edition, Revised and 
Enlarged. S8vo, 15s. 


A PRACTICAL TREATISE ON THE 
“OTTO” CYCLE GAS ENGINE. By WILLIAM NORRIS, 
M.1.Mech.E. With 207 Illustrations. Svo, ros. 6d. 




















Assisted by Eminent C ontributors. 





"DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES: Introduction tothe Study of Patho- 
genic Fungi, Slime-Fungi, Bacteria, and Alge. By Dr. CARL 
FREIHERR VON TUBEUP, Privatdocent in the University of 
Munich. Translated by Witiiam G. Smirn, B.Sc., Ph.D., Lecturer 
on Plant Physiology, University of Edinburgh. W ith 330 Illustrations 
Royal 8vo, 18s. net. {Just Published. 


THE PHYSIOLOGY OF PLANTS. A Popular 
Treatise for the use of Gardeners, or for Students of Horticulture and ¢ f 
Agriculture. By Dr. PAUL SOR AU ER, Director of the E mperi- 
mental Station at the Royal Pomologic - an titute in Proskau (Silesia) 
Translated by F. E. Weiss, B.Sc. » Professor of Botany at the 
Owens College, Mz anchester, 3 Tilus ash 8vo, os. net. 


MAGNETIC FIELDS OF FORCE. An Es. 


position of the Phenomena of Magnetism, Electro-magnetism, an: 
Induction, based on the Conception of Lines of Force. By , 
EBERT, Professor of Physics in the University of Kiel. Translated 
by C. V. Burros, D.Sc. " Part I., with 93 Illustrations. 8vo, 10s. 6c 
net. [ Just P ublishe: “y 


A MANUAL OF MACHINE DRAWING 
AND DESIGN. By DAVID ALLAN LOW (Whitworth Scholar) 
M.1.Mech.E., Professor of Engineering, East London Technical Col- 
lege; and ALFRED WILLIAM BEVIS (Whitworth Scholar), 
M.1.Mech.E., Director of Manual Training to the Birmingham Schoo! 
Board. With over 700 Illustrations. 8vo, 7s. 6d. 


7 





RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 
NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
Part I. — STAGE, OR ELEMENTARY COURSE. Wit! 
52 Woodcuts. tos. 6d. 
Part II, COMMENCE MENT OF SECOND STAGE, OR AD- 
VANCED COURSE. With 479 Woodcuts. 1os. 6d. 
Paktr III. MATERIALS. Advanced Course, and Course for Honour 
With 188 Woodcuts. 21s. 
Parr IV. CALCULATIONS FOR BUILDING STRUCTURES. 
With 507 Woodcuts. 15s. 


TEXT-BOOKS OF SCIENCE. 
NEW EDITIONS. 
METALS: THEIR PROPERTIES AND 
TREATMENT. New Edition. By A. K. HUNTINGTON 
Professor of Metallurgy in King’s College, London; and W. (; 


McMILLAN, Lecturer on Metallurgy in Mason's College, Birminz 
ham. With 122 Illustrations. Crown 8vo, 7s. 6d. 


ELEMENTS OF ASTRONOMY. ie! Sir 
ROBERT STAWELL BALL, LL.D., F.R.S., 7. un Profess« 
of Astronomy in the University of Cambridge. New Editio: 
thoroughly Revised. With 130 Illustrations. Crow n 8vo, 6s. 6d. 








LONGMANS, GREEN, & CO., LONDON, NEW YORK, anp BOMBAY. 
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J. ORME & CO.,, 


65 BARBICAN,EBONDON,E.C. 
MANUFACTURERS AND IMPORTERS OF 


SEISMOGRAPHIG APPARATUS 


(LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seis smology 
Prof. MILNE has designed this improved form of Instrument y 
recording on a very open scale the movements of the Earth’s Crust. 


FULL PARTICULARS ON APPLICATION. 


VERTICAL AND HORIZONTAL PENDULUMS, &e. 
Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scieutific Instrument Maker to the Admiralty and Ordnance, 
147 HOLBORN BARS, LONDON, E.C. 


JAMES WOOLLEY, SONS & CO,, Lo, 


Manufacturers and Dealers in every Description 


APPARATUS & CHEMICALS C . EMICAL AND ‘wren APPARATUS 


FOR 


Chemical Laboratories, Lecture Rooms, 


Science Classes, Technical Training 


GOODS SECURELY PACKED FOR THE COLONIES. 
Price List, with 2000 Illustrations, 2/6. 


Senarate Lists of Chemical Apparatus, Chemicals, 


Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 


J. ORME & CO., 


65 BARBICAN, LONDON, E. 


emo be f nae ——-— 
THornron.| KOKARD VICTORIA BRIDGE, MANCHESTER. 


CAMERAS, 


‘AMBER’ & ‘RUBY.’ 


For HAND or STAND, 
From £5 3s, 6d. 


sumeeeens SHUTTER ton, 


Lllustrated Catalogue Free. 





Schools, 





Electrical 





Catalogues Free on Application 





BOARD SCHOOLS. 


C. 


LABORATORIES SUPPLIED WITH EVERY 


SPECIAL TERMS TO TECHNICAL AND 





REQUISITE. 





., 0390 ge 


DEGREES OF VACU 
ACTUAL MAKER, Tubes as are sf a 
t nerals, 
67 FARRINGDON eee Crystale, Rubies, &ec. 
ROAD, E.C. FLUORESCENT SCREENS, 


MERCURY ark COILS, ACCUMULATORS, TRANSFORMERS. 
CANDESCENT ELECTRIC LAMPS. 


THE THORNTON-PIGKARD MANUFACTURING CO., Lro., ALTRINCHAM. eS... AND SCIENTIFIC GLASS - BLOWING. — 











TUBES AT VARIOUS EXHAUSTION 


To show Phenomena from Spark in Air to 
complete Fluorescence. 


The Cabinet contains Tubes and Supports when 

not in use, and forms a firm Stand when the Tubes 

are being used; the Supports do not obstruct any 
portion of the Tubes. 


SET OF SEVEN TUBES, 18-in. LONG, WITH CABINET AND 
SUPPORTS, 


W. I. CHADWICK, 
2 ST. MARY’S STREET, MANCHESTER. 
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APPLICATION OF THE PARALLEL- 
OGRAM LAW IN KINEMATICS. 
By THOMAS FRESTON, M.A., F.R.U.I. 


Being the Scientific Proceedings of the Royal Dublin Society. 
Vol. VIII. (N.S.). Part V. No. 56. Price 6d. 


London: WILLIAMS & NORGATE, 14 Henrietta St., W.C. 


ROYAL STATISTICAL SOCIETY'S 
JOURNAL. 


Now Ready, Part I., Vol LX., March 1897. Price ss. 





CONTENTS? 

The Interpretation of Criminal Statistics. 
With Discussion. 

Local Death-Rates in England and Wales in the Ten Years 1881-90. By 
T. A. WeLtTon. With Discussion. 

Silver Prices in India. By F. J. ATKINSON. 

\ Measure of Civilisation. By Marcus Rupin. 

Miscellanea.--(1) Report of a Committee with reference to the proposed 
Universal Synchronous Census in 1900. @ 2) Commercial History and 
Review of 1896. (3) Prices of C ommodities in 1896. (4) Firesin I ondon 
and the Metropolitan Fire Brigade in 1896. (5) English Literature in 
1896. (6) Notes on Economical and Statistic al Wo rks. (7) Quarterly 
List of Additions to the Library. (8) Periodical Returns. 


London: E. STANFORD, 26 and 27 ae Street, Charing Cross, S.W. 


A LONDON: PUBLISHER, army has a 


By the Rev. W. D. Morrison. 





Commission for a Work on Agriculture, suitable for the First Stage 
Examination of the Science and Art Department in that subject, will 
be glad to hear from some Teacher of experien wce and good Ac ademic al 
standing. A liberal remuneration will be given for the Copyright, 


which will become the absolute property of the Publisher.—Ac idress 
“AGRICULTURE,” Hart’s Advertising Offices, Maltravers House, 
Arundel Street, Strand, W.C. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


EB. DENT & CO.~ 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LOownDoNn=. 


W. G. PYE, 


MAKER OF 














TRADE MARK. 


CAMBRIDCE, 


PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 
Special Apparatus as used at the CAVENDISH LABORATORY, 


Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, from £3. 
TANGENT ditto, from £2 10s. 


PHCENIX FIRE OFFICE, 





19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 


EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SeEcRETARIES—W. C. MACDONALD ad F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


30 ST. ANDREW'S STREET, 











FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


| 14. CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


_ LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER. 
Telephone Number— 2038. 


Apparatus for estimation of sulphur in spent oxide, 





«| QAMBRIDEE SCIENTIFIC “INSTRUMENT COMPANY, 


LIMITED, CARLYLE LE ROAD, _ CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Temrera- 
tures, as sup epee to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

AND PRICES ON APPLICATION. 


a ay FIBRES on Frames, about 6h, sh, and 16 inches long, at 5s., 


7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 


PARTICULARS 





Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, | including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Improved Pattern ** Cambridge” 


Rocking Microtome, 
price £4 4s. 


‘llustrated Catalogue of Apparatus sent Post Freeon receipt of 1s. 6d. 
Address all Communications: 
“ Instrument Company, Ltd., Cambridge.” 


THE SUMMER SESSION. 


FOR 


HENRY CROUCH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
g2 DUNCOMBE ROAD, LONDON, N. 


> Ee 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction o Mathematical Instruments, and the only GoLD 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 

Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. 
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THE ALBION SS. COMPANY. LIMITED 
BALTIC AND NORTH CAPE CRUISES. | 


Steam Yacht VORSE ANG, 3254 tons, 4000 h.p. 


MAY 22.—BALTIC, visiting STOCKHOLM (for Exhibition), CHRISTI- 
ANIA, ST. PETERSBURG, BALTIC CANAL, &c. 
Fares from 22 Guineas. 
JUNE NORTH CAPE and NORWEGIAN FJORDS. 


Fares from 18 Guineas. 





For full particulars apply Baltic Chambers, Newcastle-on-Tyne. 
i PP) 


DE VERE, 
Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 


39 RUE DE TREVISE 339, 
PARIS. 











Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 15. 


THE GENERAL SCIENCE & TECHNIGAL STORES | 


(EsTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 
Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of 
Apparatus connected with Electricity, Optics, Mechanics, Physics, | 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased Scientific Men generally 
on hand. College Students and Lecturers supplied. Catalogues 2d. each 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarrenTer, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. Matven, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Pelytechnic Institution, Dr.H.Grar- | 
TAN GUINNEsS, Madame Ave.ina Parti, &c., &c. Patent Pamphengos | 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


LIVING SPECIMENS FOR | 
| 








THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix | 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION | 
OF THE UNITED KINGDOM. | 
| 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living | 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
nium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis | 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, | 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, | 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Kchinus ; Ascidia, Salpa | 
(preserved), Scyllium, Raia, &c., &c. | 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


— 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 2s. 6a. Fold- 
ng Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 18. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 25. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from 5d. to 1s. 8d. Setting Houses, gs. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 55., 75. 6@. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. od., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s, 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by tf IS., 1S. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, Is. 6d. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills ad., 3¢., 
1s.; Brass Blowpipes, 4d., 6¢. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS' EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five docrs from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 


| Golden-brown, with phantom enclosures; Specular Iron in 


brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 


small but vividly attractive specimens ; Native Arsenic Crystals 


from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Dried and fresh specimens of Cryptogam: and other Plants supplied fo 
study. Living examples of the following Genera are now in stock :—Aneura, 


| Aulacomnion. Bartramia, Chara, Draparnaldia, Jungermannia, Lunularia, 


Mnium, Oscillaria, Pellia, Protococcus, Radula, Spirogyra, Vaucheria. 
Glass-topped Boxes of any dimensions made to order. Collections, in boxes 
with divisions, as supplied to the Department of Science and Art:—2o Typical 
Rocks (about 3” x 4”), 20s.; 16 Types of Rock Structures, 1os.; and 
13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides of Rocks, and ditt 
of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re-crystallized Sand- 
stone, Pélé’s Hair, and Coral Limestone, 13s. 6¢. each set. Practical 
Demonstrations given in Mineralogy and Paleontology. On Sale, British 


| Birds, their Eggs and Nests, weekly parts, 6d. 





GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 

Collections of Specimens— Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appliances. ‘ 

New Supplementary List of Microscopic Sections. 

List of Rock Specimens. 

Geological Hammers. 

Cabinets. 

99 Meteorites. , J ‘ 

Catalogue of Minerals for selecting single Specimens, rice 2¢. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W: 


ESTABLISHED 18st. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. os 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimus 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


” 
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SMALLEST CAMERA ON EARTH, 


GIVING PICTURES 4! 3!. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S86 Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for Magie Lantern 
Projection. Complete with Extra Rapid Euryscope 
Lens, with Iris Diaphragm mounted in Aluminium. 
Instantaneous Shutter, and three'Double Dark Slides. 
Revolving Milled Head at side is the only movement 
necessary to open and close. 








ee" 3 


CLOSED. CATALOGUE POST FREE. OPEN. 
N & RAYMENT, “icisom cious’ LONDON. ‘OPTIMUS.’ 
PERKEN, S 2 HATTON canbe 
, THE MOST NUTRITIOUS COCOA To SCIENTISTS and LANTERNISTS, &c. 
5 THE ART OF PROJECTION, AND COMPLETE 
e P ad S S MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, w hat to avoid, and how to 
GRATEFUL COMFORTING. use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 


Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 


&c., &c. Prof. MALDEN says :—‘‘ A thoroughly practical work, 
pe should be studied b yy the experienced operator and amateur alike. 
A complete vade mecune of Optical Lantern Manipulations. Price, 
bound in Cloth, 38. 6d. ; Postage, s¢@. Worthits weight in gold. Send 


for Opinions of the Scientific Press to Mr. HU GHES, Brewster House 


WITH FULL NATURAL FLAVOUR. Mortimer Road, Kingsland, North London. 


HOLLOWAY’S OINTMENT OPTICAL & SCIENTIFIC INSTRUMENTS. 


RR ay wy ~ Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 


CURES ow design ms. Price List on application. 


ON (formerly Foreman at Messrs. ELLIOTT Bros.), 
Gout, Rheumatism, Lumbago, Sciatica, _ “2 Crogsland Road, Chalk Farm, London, NW. 
Cuts, Bruises, Sprains, &c. ALBERT EDWARD JAMRACH 
INVALUABLE FOR ALL SKIN DISEASES. (Late CHARLES JAMRACH), 
NATURALIST, 
Holloway’s Ointment and Pills may be obtained of 180 ST. GEORGE STREET EAST. 
all Medicine Vendors. Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 


Netsukis a Lacquer, Gongs, Shells, and other Curios. 


THE AMERICAN SCIENTIFIC JOURNAL 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE 
EDITORIAL COMMITTEE: S. NEwcomB, Mathematics ; R. S. WOODWARD, Mechanics; E. C. PICKERING, Astronomy; T. 
MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. LE ConTE, Geology; W. M. Davis 
Physiography ; O. C. MARSH, Palzontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
. & ScuppER, Entomology ; N. L. Brirron, Botany ; HENRY F. OSBORN, General Biology; H. P. BowpirTcu, Physiology ; 
J. S. BILtincs, Hygiene; J. MCKEEN CATTELL, Psychology ; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 
SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, May BE SENT TO 
_MACMILLAN & CO., _ LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


= HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W .C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
- oe Penetrator. 
on Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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W. WATSON & SONS’ NEW “PENETRATOR” FOCUS TUBE FOR RONTGEN’S X-RAYS. 
This is a Vacuum Tube of new form which embraces the following special features :— _—— 

The Luminescence for Fluorescent Screen work is altogether more brilliant than with the ordinary 
Focus Tube. 

Deep structures 0 f the body cz an be radiographed with the utmost fac ility by its means. The 
magnificent Radiographs of the body taken by ‘Mr. Wilson Nob le, were obtained with a “ Penetrator 
Tube. Prints may be seen at W. W. and Sons’ Showrooms. 

The Anode is so constructed that by warming the Tube the Vacuum can always be controlled. 

The Electrodes are widely apart, so preventing the possibility of sparkin g outside the Tube. 

The Terminals are very strongly made, and cannot easily be damaged 

The Tube is made in the very best manner, and has yielded in our hands much superior results 
with the Fluorescent beg and radiographically with deep structures, than any other Tube 

Price 35/- (post free, 36/-). Special large size for 8-in. and to-in. Sp: ark Coils, price £2 (post free, £2 1s.). 
Demonstrations with the ‘‘ Penetrator” Tube w ill be given at all times to Customers. 
OPINIONS : 
Witson Nosie, Eso.—‘‘ With a 4-inch Spark I can get results superior to chet tubes taking ro-inch. The tube is excellent.” 
Dr. GERARD SMITH. —*I find exposures with the new tube, about one-half those needed with the usual focus tubes. For fluorescent screen work 
the or is decidedly superior. 
V. E. Jonson, Eso., M.A.—‘‘ It is the most brilliant tube that I have yet tested.’ 
Price List, containing detailed particulars of everything connected with the X-Ray work, sent post free on application to 
W. WATSON & SONS (Established 1837), Opticians: to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 


Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest ‘Awards at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
Paris Universal Exhibition, 1889, &e. 








CROSSLEWYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT 


Suitable for all classes 
of Agricultural 
Whrk. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER, 
EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


Prices “ i from £5 to - £7 Ts. 


This famous Instrument has /¢hree circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists 
Surveyors, Kc. SPECIMENS OF TESTIMONIAL S. 

* Tagnitz, Russia dy February 1892. 

**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it inthe Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers whicl 
were to be united by a channel. (Signed) ** Count Bers.’ 

**66 Victoria Street, S.W., March 1, 1892. 

* The large Watkin Aneroid Barc meter you sold me is perfect. By taking 3 or 4 readings I can measure the height of 

a mantel-piece—/.¢., I can swear to its being about half way between ae -third und half of 10 feet—the mantel-piece being 
' feet. (Signed) . M. Goruam (Messrs. Drake and Gorham). 


We., JAMES J. HICKS, 
8 9. & 10 HATTON GARDEN, LONDON, E.. 


TOWNSON & MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. i 2963. enettiniet A.D. 1798. 
Telegraphic Address: ** TOWNSON, LONDO 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 
LABORATORY OUTFITTERS. 


(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appo intment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department Oxf rd and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. ; 


Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances ' 


and Weights, and in London tor SCHLEICHER & SCHULL’S Rhenish Filter- 
Papers. Samples free on application. 




















Latest Complete Illustrated Catalogue, containing about 2300 Woodcut E: 


cravings, price 2/6 
or by post, 3/- (free to Colleges and Schools). : x 





Printed by Ricuarp CLay & Sons, LimtreD, at 7 and 8 _ id Street Hill, Queen Victoria Street, inthe City of London, and published by MacmiLian & Co.; 


LiMITED, at 29 Bedford Street, London, W.C., and THe Maci.tan Company, €6 Fifth Avenue, New York.—Tuurspay. April 8, 1£97 
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Of Nature trusts the mind which builds for aye.”—Worpsworth. 
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“INDUCTION COILS. NALDER BROS. & CO. 


APPS’ PATENTED INDUCT Iurrently by? “anufactured | +6 RED LION STREET, LONDON, E.C. 


NEWTON & CO., 3 FLEET STREET, LONDON. 














AYRTON-MATHER UNIVERSAL SHUNT BOX. 





Does not need adjusting for each Instrument, but can be used indis- 

criminately for Galvanometers of any resistance. No pl to get lost. 

“xX” RAY “FOCUS” TUBES, 25s. Multiplying powers :—1, 3, 10, 30, 100, 300, 100% cee eee 

FLUORESCENT SCREENS, 63s. and 90s. This Instrument also mz akes” ae onvenient t orm af Potentiometer. 
Complete Apparatus for Réntgen ‘*X” Rays, with Coils Price £3 1 
and Fluorescent Screens, &c. WriTE FoR CATALOGUE. Cable Address, ** Stcoum, Lonpon.” 

HIGHEST QUALITY ONLY. ‘ — wns : : 

Detatled List on Application. No Agents, U.S.A. This Instrument delivered anywhere in U.S.A. for $24, 


NEGRETTI AND ZAMBRA’S 
HEAT INDICATING SCREENS. parocraPus AND_THERMOGRAPHS, 
The Double IODIDE for preparing the above, 


9/6 per oz. 
INVALUABLE TO LECTURERS AND SCIENCE 


DEMONSTRATORS. 
WRITE FOR PARTICULARS AND INSTRUCTIONS, and i 
also for CATALOGUE of | ’ bc bts 
X-RAY APPARATUS, = : 
INCLUDING , 





INDUCTION COILS, TESLA COILS, | —— ; 
TU BES, SCREENS, BATTERIES, R. he a is et a Matoqany C Case ce wit we atte = —_ n 

| above. e ermograpn 1s mounted ina je apannec eta ase with Glass 

WI MSH U RST M ACH I N ES, Front, for either indoor or outdoor use. The above give continuous records 

&e., &C. on Charts, which only require changing once a week, and are invaluable to 

invalids and others who are unable to take daily readings of the ordinary 


ALL KINDS OF PHYSICAL AND CHEMICAL instruments. Price of each, with supply of Charts for one year, £6 10s. 
APPARATUS manufactured by NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


JOHN J. GRIFFIN & SONS, 38 HOLBORN VIADUCT, E.C. 
22 GARRICK STREET, LONDON, W.C. Branches : 45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W 


LECTURE ARRANGEMENTS AFTER EASTER, 
1897. 
Lecture Howr, 3 O'CLOCK P.M. 
Temeest AnveRson, M.D., B.Sc. Four Lectures on ‘‘ Volcanoes.” 


“The Tyndall Lectures.) On Tuesdays, April 27, May 4, 11, 18. Half-a- 
(Guinea the Course. 

Ernest Henry STARLING, M.D. Three Lectures on ‘“‘ The Heart and 
its Work.” On Tuesdays, May 25, June 1, 8. Half-a-Guinea. 

The Rev. Canon AInNGER, M.A., LL.D. Four Lectures on ‘Some 


Leaders in the Poetic Revival of 1760-1820—Cowper, Burns, Wordsworth, 


Scott.” On Thursdays, April 29, May 6, 13, 20. Half-a-Guinea. ' 
Prof. Dewar, M.A., LL.D., F.R.S., M.R.I. Three Lectures on “‘ Liquid 
Air as an Agent of Research.” OnThursdays, May 27, June 3, 10. Half-a- 


Guinea. 

The Rev. J. P. Manarry, D.D., Professor of Ancient History in the 
University of Dublin. Three Lectures on ‘‘ The Greek Theatre according 
to Recent Discoveries.” On Saturdays, May 1, 8,15. Half-a-Guinea. 

A. Futter Maircanp, Esq., M.A., F.S.A Four Lectures on 

* Music in England during the Reign of Queen Victoria.” (With Musical 
Iluste: ations.) On Saturdays, May 22, 29, “June 5, 12. Half-a-Guinea. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, avail- 
able for any Afternoon Lecture, for Half-a-Guinea. 





The Friday Evening Meetings will be resumed on April 30, at 9 p.m. 
when Prof. J. J. THomson will give a Discourse on * Cathode Rays." : 
Succeeding Discourses will probably be given by ‘‘ ANTHONY Hore,” Prof. 


Harotp Dixon, The Right Hon. Lorp KeEtvin, Prof. H. Moissan, Mr. 
W. H. Preece, Mr. Wittt1am Crookes, and otherGentlemen. To these 
Meetings Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
«charge. Payment: First Year, Ten Guineas ; afterwards, Five 

‘ear ; or a composition of Sixty Guineas. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 
DIRECTORS : 
LORD RAYLEIGH, 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday ‘‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on May 3, 1897. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence ot 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. Further information, together with forms of Appli- 

cation, can be had from the Assistant SECRETARY, Royal Institution. 


The Right Hon. M.A, CLL... 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Pringipat—G. W. pe TUNZELMANN, B.S-., M.1.E.E. 
Senior-Instructror—C. CAPITO, M.I.E.E., M.1.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and_ Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


2 


Guineas a | 


j 
| 
| 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 
constant use. 

APPOINTMENTS.—House Physicians, House Surgeons, &c.—Sixty of 
these Appointments are made annually. Dressers, Clinical Clerks, &c,, 
appointed every three months. All are free to Students of the College. 
Holders of Resident Appointments have Free Board. : 

SCHOLARSHIPS AND Pr1zEs.—Twenty-seven Scholarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 
Scholarships in September. 

Special arrangements have been made to enable Studentsentering in M ay 
to present themselves for Examination in Chemistry, &c., in July 

Special Classes are held for the University of London Examinations, 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the Sons of Members of the Pr: 
fession. 

The Metropolitan and other Railwayshave Stations close to the Hospital 
and College. 

For further information apply, personally or by letter, to 


Mile End, E MUNRO SCOTT, 


eds are in 


Warden. 





UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 3. The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full infor mation may be obtained from either of the undersigned. 


A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A » Secretary. 


BEDFORD COLLEGE, LONDON, FOR 
WOMEN. 
YORK PLACE, BAKER STREET, 
Principal : Miss EMILY PENROSE. 
The Easter Term, 1897, begins on Thursday, April 29. 
for Students who matriculated in January. 


Dr. DryspAce will begin a Course on Bacteriology. 
Two Entrance Scholarships will be offered for competition in June. 


LUCY J. RUSSELL, Honorary Secretary, 





We 


Special Classes 


GOVERNMENT OF WESTERN 
AUSTRALIA. 


Applications are invited forthe Position of ASSISTANT GEOLOGIST, 
at a Salary of £300 per annum, and actual travelling and incidental expenses 
incurred 

The Applications, accompanied by Testimonials (copies in the first in- 
stance), and an account of the Candidate’s experience in Geology and 
Mining, to be lodged with the undersigned not later than June 30, 1897. 


NENRY C. PRINSEP, Under Secretary for Mines. 
Department of Mines, Perth, February 24, 1897. 





CITY OF BIRMINGHAM MUNICIPAL 
TECHNICAL SCHOOL. 


The Corporation of Birmingham require the services, in September next, 
of a HEAD MASTER for the New Technical Day School. Sal ary, £300 
per annum. 

Full particulars of the Post will be forwarded on receipt of a stamped 
addressed foolscap envelope. 

Personal Canvassing of Members of the Committee by Applicants or their 
friends will be a disqualification. 

GEO. MELLOR, Se 


April 12, 1897. 


retary. 
Offices of thé School, Suffolk Street, 


| LONDON MATRIC. INTER. SC. “AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Cz Mh College, 55 and 56 Chancery Lane, W.C 


"MERTHYR TYDFIL COUNTY 
SCHOOL. 


MASTER 











MATHEMATICAL Wanted early in 
May. Salary, £130. 
Application, with one copy of Testimonials, to be sent before 28th ins 


CHARLES OWEN, M.A., Head Master. 


, able to teach Welsh, 


- to 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Frec. 
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April 15, 1897 | 


Sale by Huction. 
TUESDAY, APRIL 27. 

VALUABLE COLLECTIONS OF EXOTIC AND EUROPEAN 
‘LEPIDOPTERA, COLEOPTERA, ORTHOPTERA, AND OTHER 
ORDERS OF INSECTS, ESPECIALLY RICH IN FINE AND 
RARE SPECIES, MADE BY THE LATE REGINALD CHOL- 
MONDELEY, Esq., OF CONDOVER HALL, SHREWSBURY ; 
TOGETHER WITH THE CABINETS IN WHICH THEY ARE 
CONTAINED. 

MR. J. C. STEVENS will Sell the above by 


Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY, APRIL 27, at Half-past 12 precisely. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


GEOLOGY AND PHYSIOGRAPHY' 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
os Geological Hammers. 
» Cabinets. 
»» Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


~LIVING SPECIMENS FOR © 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 








MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia,Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammaru:, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


On the 15th of every Month, Price One Shilling. 


THE ZOOLOGIST. 


The recognised Monthly Journal devoted to Zoological Subjects. 
‘ounded in 1843. 
Edited by W. L. DISTANT. 
Contents of APRIL Number :— 

= DORSAL PORES OF EARTHWORMS. By Rev. HiLperic 

RIEND. 
NOTES ON THE CHACMA BABOON AND THE MAANHUR 

BABOON. By Dr. S. ScHONLAND. : 
ZOOLOGICAL RAMBLES IN AND AROUND THE TRANSVAAL, 

By W. L. Distant. 

Notes and Queries on Mammalia, Amphibia, Aves, Echinodermata, and 
Insecta. Notices of New Books. Editorial Gleanings. 
Subscription for the Year, 12s. Post free. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


THE DIRECTOR. 








THE ALBION ‘SS. COMPANY LIMITED. 
BALTIC AND NORTH CAPE CRUISES. 
Steam Yacht VORSE X/NG, 3254 tons, 4000 h.p. 

MAY 22.—BALTIC, visiting STOCKHOLM (for Exhibition), CHRISTI- 
ANIA, ST. PETERSBURG, BALTIC CANAL, &c. 
Fares from 22 Guineas. 
JUNE 23.—NORTH CAPE and NORWEGIAN FJORDS. 
Fares from 18 Guineas. 
For full particulars apply Baltic Chambers, Newcastle-on-Tyne. 
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WATKINS & DONCASTER, 
NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Rin Nets, ¢ire or cane, including Stick, 15. 3d., 2s., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 1s. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 118. 6d., 143. 
Breeding Cage, 2s. 6d., 45., 58., 78. 64. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. od., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s. 1. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 2s. 6a. per pair. Cabinet Cork, 7 by 34, 1s., 18. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8d.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4d., 6¢. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs. —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 

improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS' EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 
All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9@. each. Echinus (large), 10s. doz. 
Astacus, gd. each. Cucumaria (large), 1s. 4@. each 


Anodon, od. each. Apus. ts. each. 
Rana, TT gee 


Nebalia, 1s. per tube. 
Noctiluca, 1s. 3d. per tube. 


| Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Grantia, 1s. 3d. per tube. 
Sycon, 15. 3d. per tube. 


Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each, 

edusoids, 1s. 3¢. per tube. 
Aurelia, rod. each. 


Haliotis, 8d. each. 
Loligo media, 1od. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube. 


Mya, rod. each. 
Ascaris (large), 8d. each. 


Pedicellina, 1s, per tube. 
Salpa, 1s. 6d. per tube. 

Cerebratulus, 1s. 6d. each. i 

Nereis, 6d. each. 


Ascidia, 8d. each. 
Raia, 15. to 2s. 6d. each, 
Arenicola, 6d. each. Lacerta, rod. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 
JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 


Collections to Illustrate Geology and Physiography. 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C 
F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Aneura, 
Aulacomnion. Bartramia, Chara, Draparnaldia, Jungermannia, Lunularia, 
Mnium, Oscillaria, Pellia, Protococcus, Radula, Spirogyra, Vaucheria. 
Glass-topped Boxes of any dimensions made to order. Collections, in boxes 
with divisions, as supplied to the Department of Science and Art:—2o Typical 
Rocks (about 3” x 4”), 20s.; 16 Types of Rock Structures, 1os.; and 
13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides of Rocks, and ditto 
of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re-crystallized Sand- 
stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. Practical 
Demonstrations given in Mineralogy and Paleontology. On Sale, British 
Birds, their Eggs and Nests, weekly parts, 6d. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


P Ss, SP pes, $s, » Optica 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsland Road, Chalk Farm, London, N.W. 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Prors. TURNER and M‘KENDRICK. 
CONTENTS : 
1.—Professor Rutherford. Structure and Contraction of Striped Muscular 
Fibre. (Plates XII., XIII., XIV.) 
2.—Bertram C. A. Windle, M.D. Myology of Dolichotis Patagonicaand 
Dasyprocta Isthmica. 
3.—Albert A. Gray, M.D. An Investigation into some of the Principles of 
Auscultation. (Part II.) 
4-—D. Fraser Harris, M.B. Reducing-Power of the Tissues. 
5.—D. Fraser Harris, M.B. Hamatoporphyminuria and its Relations to 
the Source of Urobilin. 
6.—P. Thompson, M.B. Polypus of Pylorus, with Intussusception. 
7-—R. A. Fleming, M.D. Histology of Medullated Nerve Fibres in Man 
and Rabbits, derived from a Study of their Pathological Anatomy. 
(Plate XV.) 
W. M‘Dougall. Structure of Cross-Striated Muscle, and a Suggestion 
as to the Nature of its Contraction. (Plates XVI.-XXI.) (Part I.) 
g.—A. F. Dixon, M.B. Rare Condition of Vermiform Appendix. 
10.—R. Caton, M.D. Complete Transposition of Viscera. 
11.—R. Kennedy, M.D. Regeneration of Nerves. 
12.—Bertram C, A. Windle, M.D. Seventh Report on Recent Terato- 
logical Literature. 
13. —Professor Symington. Case of Double Knock-Knee. 
14.—Proceedings of the Anatomical Society of Great Britain and Ireland. 
15.—-Index to Vols. XXI.-X XX. of Journal of Anatomy and Physiology. 


Vol. XX XI.—New Series, Vol. XI. Part III.—APRIL 1897. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


MR. MURRAY'S LIST. — 





NOW READY, with Illustrations, 8vo, 18s. 


SOME UNRECOGNIZED LAWS OF 
NATURE. 
An Inquiry into the Causes of Physical Phenomena, 
with special reference to Gravitation. 
By IGNATIUS SINGER and LEWIS H. BERENS. 


This is an entirely new and original work, the result of long study and 
independent experiment and research. By a close examination of the 
conditions under which various phenomena are manifested, an attempt has 
been made to throw light on the Laws of Nature to which such manifestations 
are due. 


Demy 8vo, 18s. 


The DAWN of MODERN GEOGRAPHY. 


A History of Travel and Geographical Science from the Conversion of 
the Roman Empire to goo a.p., with an Account of the Achievements 
and Writings of the Early Christian, Arab, and Chinese Students and 
Explorers. ByC. RAYMOND BEAZLEY, Fellow of Merton College, 
Oxford. With Reproductions of the Principal Maps of the Time. 

**Mr. Beazley has devoted to his difficult task an amazing amount of 
diligent and painstaking research . . . and his literary skill in condensing 
such a mass of material has enabled him to make a very interesting volume.” 

Times. 


JOHN MURRAY, Albemarle Street. 


THE NEW SCIENCE TEACHING. 


Crown 8vo. 5s. 
EXPERIMENTAL SCIENCE. 


A School Course of Practical Exercises in Elementary Physics (mainly 
(Quantitative), including some fundamental Principles in Mechanics. By 
ARTHUR HuBBLE, Science Demonstrator to the London School Board. 
With numerous I)lustrations and Diagrams. 

This book covers the experimental work of the new Physiography 
Syllabus, the Elementary Physics Course in Organised Science Schools, 
and the Syllabus of the Incorporated Association of Headmasters (Subject 
3A Physics). 

It has also been found useful as a good general course of practical science, 
both as a Class and as a Sfecitjic subject ; being specially distinctive in its 
advocacy of simple, home-made apparatus, its easy practical methods for 
the verification of physical laws, and the importance it attaches to Quanti- 
tative experiments—Weighing, Measuring, &c. 


CHAPMAN & HALL, Lrp., Lonpon. 
Agents for the Science and Art Department of South Kensington, and for 
the Scientific Publications of Messrs. Wiley & Sons, of New York. 
Catalogues on application. 





| 
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J. & A, CHURCHILL, 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S 
with the co-operation of ADAM SEDGWICK, M.A, 
F.R.S., and W. F. R. WELDON, M.A., F.R.S, 
Contents of No. 157 (April), with Ten Plates, Price 103, 

The Constitution and Development of the Society of Termites : 
Observations on their Habits; with Appendices on the 

Parasitic Protozoa of Termitidz, and on the Embiidze (con- 
cluded from Vol. 39, p. 315). By Professor B. Grasst in 
collaboration with Dr. A. SANDIAS. 

On the Structure of Hydractinia echinata. By MArGarer C., 
Co.iicutTT, Zoological Laboratory, University College, 
London. 

On the Histology of the Ovary and of the Ovarian Ova in 
certain Marine Fishes. By J. T. CUNNINGHAM, M.A, 
Oxon. 

On Ptychodera flava, Eschscholtz. By ARTHUR WILLEY, D.Sc, 

On the Nephridia of the Polycheta. Part I.—On Hesione, 
Tyrrhena, and Nephthys. By Epwin S. Goopricu, B.A., 
Assistant to the Linacre Professor, Oxford. 


| The Pre-ocular and Post-ocular Tentacles and Osphradia o, 





Nautilus. By ARTHUR WILLEY, D.Sc. 
On Heteroplana, a New Genus of Planarians. 
WILLEY, D.Sc. 


*,* Subscription to the Volume of Four Numbers, 405., paid in advance, 


CARPENTER ON THE MICROSCOPE 
AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 
Seventh Edition, in which the first Seven Chapters have 
been entirely Re-wgitten, and the Text throughout Recon- 
structed, Enlarged, and Revised, with 1000 Illustrations, 
1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


By ARTHUR 


With nearly 1200 Illustrations. 


A MANUAL OF BOTANY. 
By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society ; Examiner in Botany to 
the University of London and the Victoria University. 

Vol. I. MORPHOLOGY AND ANATOMY. 7s. 6d. 
Vol. Il. CLASSIFICATION AND PHYSIOLOGY. 


COMMERCIAL ORGANIC ANALYSIS. 


By ALFRED H. ALLEN, F.I.C., F.C.S, Second 
Edition. Vol. III., Part III. 8vo. 16s. i 
CONTENTS :—Vegetable Alkaloids (concluded), Non-Basic 
Vegetable Bitter Principles, Animal Bases, Animal Acids, 
Cyanogen and its Derivatives. 


HANDBOOK OF VOLUMETRIC ANA- 


LYSIS; or, the Quantitative Estimation of Chemical Substances 
by Measure, applied to Liquids, Solids, and Gases. Adapted to the 
requirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 
and for the Valuation of Substances used in Commerce, Agriculture, 
and the Arts. By FRANCIS SUTTON. Seventh Edition, with 
132 Engravings, 8vo, 18s. 6d. 


10S. 








-VALENTIN’S QUALITATIVE ANA- 





LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor 
of Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 64. 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King's 
College, London, and ARTHUR G. BLOXAM, Head of the 
Chemistry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6a. 


BLOXAM’S LABORATORY TEACH- 
ING: or, Progressive Exercises in Practical Chemistry. Edited by 
ARTHUR G. BLOXAM, Head of the Chemistry Department, The 
Goldsmiths’ Institute, London. Sixth Edition, Revised and much 
Enlarged, with 80 Woodcuts, Crown 8vo, 6s. 6d. 


London; J. & A. CHURCHILL 7 GREAT MARLBOROUGH S?. 
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THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 





Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 64, 113, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus of the best quality. 





Section Cuttins Appliances, includin anew form of Rocking | 
¢ 


rotome for Cutting Flat Sections. 


Latest Improved Pattern ‘* Cambridge” Rocking Microtome, | 


price £4 4s. 


Ulustrated Catalogue of Apparatus sent Post Freeon receipt of 1s. 6d. 
Address all Communications: 
“Instrument Company, Ltd., Cambridge.”’ 


W. G. PYE, 30 ST. ANDREW'S STREET, 


CAMBRIDCE, 
MAKER OF 


PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 
Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, from £3. 
TANGENT ditto, from £2 10s. 


COSSOR X:BAY TUBES. 


DEGREES OF VACUA. 
ACTUAL MAKER, 


Tubes containing Specimens of Fluor- 
67 FARRINGDON escent and Phosphorescent Minerals, 
ROAD, E.C. 


Salts, Crystals, Rubies, &c. 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
T ELECTRIC LAMPS. 








FLUORESCENT SCREENS, 
INCAN DESCEN 


EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


Just Published. With 330 Illustrations. Royal 8vo, 18s. net. 
DISEASES OF PLANTS INDUCED BY 
CRYPTOGAMIC PARASITES. 
Introduction to the Study of Pathogenic Fungi, Slime Fungi, 
Bacteria, and Algae. 

By Dr. KARL FREIHERR VON TUBEUF, 
Privatdocent in the University of Munich. 

English Edition by 
WILLIAM G. SMITH, B.Sc., Ph.D., 

Lecturer on Plant Physiology, University of Edinburgh. 


SEISMOGRAPHICG APPARATUS 


(LATEST PATTERN) 


Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seismology, 
Prof. MILNE has designed this improved form of Instrument for 
recording on a very open scale the movements of the Earth’s Crust. 


FULL PARTICULARS ON APPLICATION. 
VERTICAL AND HORIZONTAL PENDULUMS, &c. 


Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 
147 HOLBORN BARS, LONDON, E.C. 








JAMES WOOLLEY, SONS & €0., LtD. 


Manufacturers and Dealers in every Description of 


EMICAL AND i PHYSICAL APPARATUS 


= Legs 


ion 














LABORATORIES SUPPLIED WITH EVERY 
BOARD SCHOOLS, 


ReguisitE. Catalogues Free on Applicat 





SPECIAL TERMS TO TECHNICAL A 


a, be 
MANCHESTER. 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


‘PHGNIX FIRE OFFICE, 








'19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 


London, New York, & Bombay: LONGMANS, GREEN, & CO. | 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretarigs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER 2£20,000,000. 





“| HORNTON-|ICKARD 


244 


CAMERAS, 


‘*‘AMBER’”’ 


AND 


**RUBY.”’ 


For HAND or STAND 
With Time and In- 


Stantaneous 


SHUTTER. 








Catalogue Free from ' 


THORNTON-PICKARD, Lto., ALTRINCHAM. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 


A. CAPLATZI 


Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of | 


Apparatus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com 
mission account. Rare Bargains of deceased Scientific Men generally 
on hand. College Students and Lecturers supplied. Catalogues 2d. each. 


TO SCIENCE LECTURERS. 
THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant-CarpenTER, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. Matpen, Esq. ; great 
uccess. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Pelytechnic Instituticn, Dr. H. Grat- 
TAN GuINNgEss, Madame Ape.ina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SpEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 
Never before published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enla@ging, Register- 
ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, 
and should be studied by the experienced operator and amateur alike.” 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d. ; Postage, 5¢. Worthits weight in gold. Send 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster Hou s « 
Mortimer Road, Kingsland, North London. 


THE MOST NUTRITIOUS COCOA 


EPPS’S 


GRATEFUL COMFORTING 


COCOA 


WITH FULL NATURAL FLAVOUR. 





NATURE 
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DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREYVISE 339, 
PARIS. 





Catalogue in Fnglish, Post Free, 2}d. Large 
Catalogue in French, 120 pp., Post Free, 15. 


S.S. COMPANY (LIMITED). 


~ THE ALBION 
FORTNIGHTLY CRUISES 


FROM 


NEWCASTLE-ON-TYNE to NORWAY. 


The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 
Captain CABORNE, R.N.R., F.R.G.S. 
JUNE 5, 19; JULY 3, 17, 31; and AUGUST 1. 
Fares from 12 Guineas, including first-class table. 
For Itinerary, &c., apply to M/DNIGHT SUN_ PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 


Sailings : 


ESTABLISHED 18st. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 

TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 

TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 

STOCKS and SHARES purchased and sold. 

The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
£ a & 
I 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
4s @ 


de ere ee ee eee L. é Three Linesin Column ....... 0 2 6 
Guu ..::::-.2:::1e9s ake ny te ae 
in iale bneihe Miata on: One Eighth Page, or Quarter Column . 0 18 6 
Yearly. ...... eart Spe Quarter Page, or Half a Column ... 115 0 
Dy <eeds cats wne OU S© Half a Page, ora Column ...... 3 5 9 
Quarterly .. whe o 8 o ee ee ee ok 


Cheques and Money Orders 


payable to MACMILLAN & CO., Limited. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN AND Co. ‘Ss NEW ‘BOOKS. 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 
THE ANCIENT VOLCANOES OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &c. 


With Seven Maps and numerous IIlustrations. 2 Vols. Super Royal 8vo, 36s. net. 











1897 ISSUE NOW READY. 
THE STATESMAN’S YEAR BOOK. A Satatistical and Historical Annual 


of the States of the Civilised World for the year 1897. Thirty-fourth Annual Publication. Revised after Official Returns. 
Edited by J. SCOTT KELTIE. With Maps. Crown 8vo, tos. 6d. ‘ 
SPECTATOR .—* It is, however, almost an impertinence to praise ‘The Statesman’s Year Book,’ so deservedly high is its 
reputation for sound figures and clearly stated facts. 3 





A STUDY OF THE SKY: a Popular Astronomy. By Prof. Herserr A. Howe, 


Professor of Astronomy, University of Denver. “ Extra Crown 8vo, 6s. 


ACADEMY.—“‘It demands no previous knowledge of the subject, nor any knowledge of mathematics. The romance is 
opened up in a fashion which may well discover in the reader an enthusiasm for the fascinating and limitless science of the heavens. 

. The practical instructions for identifying the heavenly bodies by means of the diagrams are very clear, and the illustrations in 
general will be found interesting and helpful.” 


AN OUTLINE OF PSYCHOLOGY. By Bowaan BrapFoRp TITCHENER. Extra 


Crown 8vo, 6s. 6d, net. 


NATURE. —** Written with admirable clearness. The results of experimental psychology are expounded in a style both 
attractive and simple. The author's own views are supported by careful reasoning, and at the same time the beginner is not 
overwhelmed with any superfluous controversial matter. 


EXPERIMENTAL MORPHOLOGY. By Cuartes Benepicr Davenrort, Ph.D., 


Instructor in Zoology in Harvard University. Part First: Errecr oF CHEMICAL AND PHYSICAL AGENTS UPON 
PROTOPLASM. 8vo, Qs. net. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV. 
THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 
B. WILSON, Ph.D., Professor of Invertebrate Zoology, Columbia University. S8vo, 14s. net. 


NATURE.—“ A ok which is second to none in the clear and comprehensive manner in which the facts of cell-structure 
and division are set forth, and the masterly manner in which the principal theories which have been founded upon these facts are 
stated and criticised.” 


ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. Curistiansey, 
Professor of Physics in the University of Copenhagen. Translated by Professor W. F. MaGig, Ph.D. 8vo, 12s. 6d. net. 


CAMBRIDGE REViEW.—* The plan is excellently carried out, and the student an has mastered the contents of the 
book should find himself fully able to appreciate the latest developments of theoretical physics.’ 


PROBLEMS AND QUESTIONS IN PHYSICS. By Cuartes P. Marrnews, 


M.E., Associate Professor of Electrical Engineering, Purdue University, formerly Instructor in Physics, Cornel 
University ; and JOHN SHEARER, B.S., Instructor in Physics, Cornell University. 8vo, 7s. 6d. net. 





THE 


PSYCHOLOGICAL REVIEW. 


Edited by J. MARK BALDWIN, Princeton University; and J. MCKEEN CATTELL, Columbia University. 
No. 2. Vol. IV. MARCH, 1897. Price 3s. net. (Annual Subscription, 16s. 6d. net, payable in advance.) 
CONTENTS. 
_ PROCEEDINGS OF THE FIFTH ANNUAL MEETING OF THE AMERICAN PSYCHOLOGICAL 
ASSOCIATION, BOSTON, DECEMBER 1896.—UPRIGHT VISION. By James H. Hystop.—THE STAGES OF 


KNOWLEDGE. By ALFRED H. Lioyp.—DISCUSSION AND REPORTS.—PSYCHOLOGICAL LITERATURE.— 
NEW BOOKS.—NOTES. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, FREDERICK BEDELL, and ERNEST MERRITT. 
No. 5. Vol. IV. MARCH-APRIL, 1897. Price 3s. net. 
CONTENTS : 
THE LEAD CELL. By B. E. Moore.—THE INFLUENCE OF A STATIC CHARGE OF ELECTRICITY 
UPON THE SURFACE TENSION OF WATER. By E. L. NicHots and J. A. CLarkkK.—ON THE MECHANICAL 


CONCEPTIONS OF ELECTRICITY AND MAGNETISM. By W. S. FRANKLIN.—MINOR CONTRIBUTIONS. 
NEW BOOKS. 


MACMILLAN AND CO., LIMITED, LONDON. 
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EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER, 


Made in various Sizes, from Watch Size to 6-inch. 
Prices Be ' A from £5 to £7 7s. 


This famous Instrument has ¢hree Circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

© Tagnitz, Russia, Febru: ary 1892. 

**I am very well pleased with the Watkin Aneroid Barometer you made for me. 1 have tested it inthe Metec orological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “Count Berc 

“66 Victoria Street, S.W., March 1, 1892. 
* The large Watkin Anereid Barometer you sold me is perfect. By en 3 or 4 readings I can me asure the height « of 
amar ae piece—/.¢., 1 can swear to its being about half way between one- third and half of 10 feet—the mantel- “piece being 
4 feet. (Signed) ‘J. M. Go vnasetiauae: Drake and Gorham).’ 


manzer: JAMES J. HICKS, 


8 9, & 10 HATTON GARDEN, LONDON, E.C, 





INDUCTION COILs. 


24-inch, £5. 3-inch, £6 6 4-inch, £9. 6-inch, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER CONTINUOUS SPARK THAN SPECIFIED. 
Makers of Complete Apparatus and Separate Parts for Radiography of the highest standard of merit. Cells, Accumulators, 
Transformers, Crookes’ Tubes, Fluorescent Screens, &c. 


IMPROVED PORTABLE COILS. Suitable for Scientific, Medical, and Surgical Purposes. 


The maximum of power in the minimum of space. 
These Batteries give any strength of Current, from the weakest to the very strongest. 
Patentees and Makers of the ‘‘ Ringing” Bells, Bell Sets, and Improved: Medical Coils.. 


MANUFACTURERS OF GALVANOMETERS, SWITCHES, TERMINALS, &c. 
Special attention given to the Design and Construction of small Motors and Transformers. 
¢é@ SEND FOR NEW ILLUSTRATED CATALOGUE, ‘®& 


HOWARD B. LITTLE & CO., Electricians, 
36 SHAFTESBURY AVENUE, PICCADILLY, LONDON, W. 


DENT’S WATCHES. THE SUMMER SESSION. 


Highest Quality. Moderate Price. ---—-- a 
COLD KEYLESS LEVER WATCHES. ous 
GENTLEMEN'S, fi 10 to 60 Guineas. ’ 
LADIBS’. from 6 to 40 Gulanes. HENRY CROUCH’S MICROSCOPES 
Catalogues Free by Post on application. W rite- for Catalogue to 
E. DENT & CO.~ 
Makers to the Queen, 


DENT 4 ROYAL EXCHANGE, E.c., and BARBICAN OPTICAL WORKS, 


61 STRAND, W.C. 
TRADE MARK. LOomwDon. 92 DUNCOMBE ROAD, LONDON, N. 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4!«3 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Complete with Extra Rapid Eurysecope Lens, with 
Iris Diaphragm in Aluminium Mount. Instantaneous 
Shutter, and three Double Dark Slides. Revolving 
the Milled Head at side is the only movement 
— a necessary to open and close. 

CLOSED CATALOGUE POST FREE. OPEN. 


PERKEN, SON & RAYMENT, “scion cvces’ LONDON. ‘OPTIMUS. 


iby M AcMILLAN & Co.» 
, 1897- 














Pelseatiby Ricuarp CLay & Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street. inthe City of London, and pub lis he c pee 
AMiTED, at 29 Bedford Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—‘THurspay. Apri 








97” 


giving a 
Tourists, 


1892. 
orological 
ers which 
ERG 

1892. 
> height of 
iece being 
am).” 


5 
- 
wal ] 


ED. 


nulators, 


ns, 


)PES 


RKS, 
I, N. 




















A WEEKLY ILLUS 


Of Nature trusts the mind which 


TRATED JOURNAL OF 
°° 70 the solid & 


SCIENCE. 
round 


builds for aye.”—Worvsworrn. 








No. 1434, VOI. 55] 


THURSDAY, APRIL 22, 1897. 


[PRICE SIXPED NCE. 




















Registered as a Newspaper at the General Post Office.] 


INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 
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“X” RAY ‘“FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 68s. and 90s. 
Complete Apparatus for Réntgen ‘‘X” Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 
Detatled List on Application. 


The Frena Camera 


SOSHOSOHOSOOOOOOOS 


PARTICULARS of this 
unique HAND-CAMERA 
may be had FREE on 

application to | 


R. & J. BECK, 


fad., 


68 CORNHILL, 
LONDON, E.C. 


KeBoDAISH! UP-Jo-pATs 


{All Rights are Reserved. 


BROWNING’ S 


“iRise” 


MICROSCOPE 


Is a superior instrument, well 
adapted for the Student’s use; 
it is made entirely of Brass, and 
perfectly fitted ; it has a sliding 
body, drawer tube, fine adjust- 
ment, A eyepiece, and 4 in. 
and } in. objectives. 
£6 2s. 6d. 


Tllustrated Catalogue past free. 


JOHN BROWNING, 
63 STRAND, 
LON-DON, W.C. 
NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND_THERMOGRAPHS, 


PRICE - - 











The Barograph is fitted in a Mahogany Case with Glass Front, as sh« 
above. The Thermograph is mounted in a japanned Metal Case with Gla. ass 
Front, for either indoor or outdoor use. The above give continuous records 

yn Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the — ary 
instruments. Price of each, with supply of Charts for one year, £6 1 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


388 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION will begin on May 3, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships and Prizes, awarded during the period of Studentship. 

H.R.H. Tue Prince or Waxes has intimated his intention of formally 
opening early in the Session the recently erected Laboratories, Lecture 
‘lheatre, and Class Rooms, which will form a most valuable addition to the 
teaching resources of the School. 

The number of Patients treated in the Wards during last year exceeded 
6000, and the Governors have announced that between 30 and 4o additional 
Beds will be immediately provided for the reception of Maternity Cases, 
and of Patients suffering from Diseases peculiar to Women. 

The Appointments tenable by Students have recently been increased by 
more than 150 a year chiefly by the addition of Clerkship and Dresserships 
in the departments of Ophthalmology, Gynecology, and Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for residence inthe College, &c. , apply, 
personally or by letter, to the DEAN, Guy's Hospits al, London Bridge, S.E 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 
The SUMMER SESSION will commence on MONDAY, May 3. 


Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships ot the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

a oe al Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day Club accommodation is provided in the School Building. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 


H. P. HAWKINS, M.A., M.D., 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION Commences on May 1. 

Students entering then are eligible to compete for the Entrance Scholar- 
ships in September and October. Twenty-seven Scholarships and Prizes 
are offered annually. 

Special arrangements are made to meet the requirements of Students 
entering in the Summer Session. 

A reduction of 15 Guineas is allowed to the Sons of Members of the Pro- 
fe =ssion. 

For Prospectus and full particulars apply to 


MUNRO SCOTT, Warden. 





Oxon., Dean. 


Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 

The SUMMER SESSION begins on MAY 3. The work is arranged 
so that a Student may advantageously begin his Medical curriculum then. 
Full inforination may be obtained from either of the undersigned. 

A. E. BARKER, F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


CITY OF BIRMINGHAM MUNICIPAL 
TECHNICAL SCHOOL. 


The Corporation of Birmingham require the services, in September next, 
of a HEAD MASTER for the New Technical Day School. Salary, £300 
per annum. 

Full particulars of the Post will be forwarded on receipt of a stamped 
addressed foolscap envelope. 

Personal Canvassing of Members of the Committee by Applicants or their 


friends will be a disqualification. 
GEO. MELLOR, Secretary. 
April 12, 1897. 





Offices of the School, Suffolk Street, 


‘MERTHYR TYDFIL COUNTY 
SCHOOL. 


MATHEMATICAL MASTER, 
lay. Salary, £130. 
Application, with one copy of Testimonials, to be sent before 


CHARLES OWEN 


able to teach Welsh, Wanted early in 


28th inst. to 
, M.A., Head Master. 








= 


CENTRAL WELSH BOARD FOR 
INTERMEDIATE EDUCATION. 


EXAMINATION OF SCHOOLS, 


APPOINTMENT OF CHIEF EXAMINERS. 
The Executive Committee of the Central Welsh Board will shortly 
proceed to the appointment of Five Chief Examiners. 
Candidates must have special knowledge of at least one of the following 
a - 
. CLassics. 
2. MATHEMATICS. 


1597. 


. History. 


- MopeRN LANGuaces. 


on Aw 


3» ENGiisH LANGUAGE AND ~wehe 
LITERATURE. * Puysics. 

4. WetsH LANGUAGE AND - CHEMISTRY. 
LITERATURE. 9. Botany. 


Candidates are requested to send in their Applications not later than th 
3oth day of April next, to the undersigned, from whom further Particulars 


may be obtained. 
OWEN OWEN, Chief Inspector. 
oom March 25, 1897. 


ROYAL INSTITUTION OF ‘GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W 

Tuesday next (April 27), at Three o'clock : Temprs1 
B.Sc., first of Four Lectures on “‘ Volcanoes” (the 
Half-a-Guinea the Course. 

Thursday (April 29), at Three o'clock : The Rev. CANonN AINnGER, M.A.. 
LL.D. : First of Four Lectures on “ Some I eaders in the Poetic Revival ut 
1760- 1820—Cow per, Burns, Wordsworth, Scott.” Half-a-Guinea. 

Saturday (May 1), at Three o'clock: The Rev. J. P. Manarry, D.D.: 
First of Three Lectures on ‘* The Greek Theatre according to Recent 
Discoveries.” Half-a-Guinea. 

Subscription to all the Courses in the Season, Two eae 

Friday evening (April 30), at Nine o'clock, Prof. J. Tuomson, M.A.. 
LL.D., F.R.S., on ‘Cathode Rays.” To these testing zs Members and 
their Friends only are admitted. 


ZOOLOGICAL SOCIETY OF LONDON. 


A Course of Ten Popular Lectures on Birds will be delivered in the 
Lecture-room in the Society’s Gardens, Regent’s Park, on Thursdays, at 
5 p.m., commencing May 6, by Mr. F. E, BeppArp, M.A., F.R.S., 
Prosector to the Society. 

Tickets for the whole Course, including Entrance to the Gardens, 10s 
each, or 1s. each Lecture, not including Entrance, to be obtained at the 
Society's Office, 3 Hanover Square, W. Fellows admitted free. 


GOVERNMENT OF WESTERN 
AUSTRALIA. 


Applications are invited for the Position of ASSISTANT GEOLOGIST, 
at a Salary of £300 per annum, and actual travelling and incidental expenses 
incurred. : 

The Applications, accompanied by Testimonials (copies in the first in- 
stance), and an account ot the Candidate's experience in Geology and 
Mining, to be lodged with the undersigned not later than June 30, 1897. 


ENRY C. PRINSEP, Under Secretary for Mines. 
Department of Mines, Perth, February 24, 1897. 


ANDERSON, M.D. 
Tyndall Lectures) 





LONDON MATRIC. INTER. Sc. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kertn, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 








OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, 
Benches, &c., &c. Instruments for per purposes constructed to Clones 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsiand Road, Chalk Farm, London, N.W. 








Manupacrunse oF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 








THE AL BION S.S. COMPANY, LIMITED. 
BALTIC AND NORTH CAPE CRUISES. 
Steam Yacht VORSE XING, 3254 tons, 4000 h.p. 


MAY 22.—BALTIC, visiting STOCKHOLM (for Exhibition), oo 
ANIA, ST. PETERSBURG, BALTIC CANAL, 


Fares from 22 Guineas. 
JUNE 23.—NORTH CAPE and NORWEGIAN FJORDS 
Fares from 18 Guineas. r. 
For full particulars apply Baltic Chambers, Newcastle-o1 -Tyne. 
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Sale by Auction. 


TUESDAY NEXT. 

VALUABLE COLLECTIONS OF EXOTIC AND EUROPEAN 
LEPIDOPTERA, COLEOPTERA, ORTHOPTERA, AND OTHER 
ORDERS OF INSECTS, ESPECIALLY RICH FINE AND 
RARE SPECIES, MADE BY THE LATE REGINALD CHOL- 
MONDELEY, Esq., OF CONDOVER HALL, SHREWSBURY ; 
TOGETHER WITH THE CABINETS IN WHICH THEY ARE 
CONTAINED. 


MR.J. C. STEVENS will Sell the above by 


Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY, APRIL 27, at Half-past 12 precisely. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od@., 15., 1s. 6d. Zinc relaxing 
Boxes, 9d., 15., 18. 6d., 2s. Store Boxes, 2s. 6d., 4s.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 11s. 6d., 145. 
Breeding Cage, 25. 6d., 45., 58., 78. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 28. od., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 14. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 34, 1s., 1s. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4¢., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Speciat Show Room. ‘For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours--White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C 


F.H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, ; 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Aneura, 
Aulacomnion. Bartramia, Chara, Draparnaldia, Jungermannia, Lunularia, 
Mnium, Oscillaria, Pellia, Protocaccus, Radula, Spirogyra, Vaucheria. 
Glass-topped Boxes of any dimensions made to order. Collections, in boxes 
with divisions, as supplied to the Department of Science and Art:—2o0 Typical 
Rocks (about 3” x 4”), 20s.; 16 Types of Rock Structures, 1os.; and 
13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides of Rocks, and ditto 
vf 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re-crystallized Sand- 
stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. Practical 
Demonstrations given in Mineralogy and Palzontology. On Sale, British 
Birds, their Eggs and Nests, weekly parts, 6d. 












COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
o Geological-Hammers. 
» Cabinets. 
+» Meteorites. 
Catalogue of Minerals. for selecting single Specimens, Price 2d. 





JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
{ KELSO: PLACE, KENSINGTON, W. 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals,- Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 





ize | ‘ 


COSSO 


ACTUAL MAKER, 


Apparatus for estimation of sulphur in spent oxide. 


X-RAY TUBES. 
TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 


Tubes containing Specimens of Fluor- 
escent and Phosphorescent Minerals, 


67 FARRINGDON Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(EsTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COUR 
A. CAPLAT2ZI 


Imports, Makes, Buys, Sells, Lets; Values, and Exchanges all_kinds of 
Apparatus connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased Scientific Men generally 
on hand. College Students and Lecturers supplied. Catalogues 2d. each. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, S$tephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


ROAD. 





MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Cospeghatiin, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 





THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 


FROM 


NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 

Captain CABORNE, R.N.R., F.R.G.S. 

Sailings :—JUNE 5, 19; JULY 3, 17, 31; and AUGUST 14. 
Fares from 12 Guineas, including first-class table. 

For Itinerary, &c., apply to M/DN/GHT SUN PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 
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SEISMOGRAPHIC APPARATUS 


(LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R:S. 


In consequence of the great interest now being shown in Seismok ogy, 
Prof. MILNE has desig med this improved form of Instrument for 
recording on a very open scale the movements of the Earth’s Crust 


FULL PARTICULARS ON APPLICATION. 


VERTICAL AND HORIZONTAL PENDULUMS, &ec. 
Catalogues of Scientific Apparatus sent POST FREE 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordoance, 
a aa ____147 HOLBORN BARS, LONDON, E.C, 


ERCER. 


SON GQ Iv 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 





Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. Established A.D. 1708. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS: OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORW OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 


Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies. Science and Art Department, Oxford and Cambridge Universities, Ro yyal Arsenal, 
Royal Military Ac aay, London School Board, &c., and most of the County Councils. and 


Technical Institutions 


Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London tor SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 2500 Wondcut Engravings , price 2/6, 


receipt of particulars.) 





or by post, 3/- (free to Colleges and Schools). 





‘TUBES AT VARIOUS EXHAUSTION 


To show Phenomena from Spark in Air to 
complete Fluorescence. 


The Cabinet contains Tubes and Supports when 

not in use, and forms a firm Stand when the Tubes 

are being used; the Supports do not obstruct any 
portion of the Tubes. 


SET OF SEVEN TUBES, 18-in. LONG, WITH CABINET AND 
SUPPORTS, £3. 


W. I: CHADWICK, 
2 ST. MARY’S STREET, MANCHESTER. 


SMALLEST CAMERA ON EARTH 





GIVING PICTURES 4: Si. 


Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Complete with Extra Rapid Euryscope Lens, with 
Iris Diaphragm in Aluminium Mount. Instantaneous 
Shutter, and three Double Dark Slides. Revolving 
the Milled Head at side is the only movement 
necessary to open and close. 


CATALOGUE POST 





PERKEN, SON & RAYMENT, marron CATOEN. HONDO. ‘OPTIMUS. 
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FLYING MACHINES. 

MAN-LIFTING KITES. 

POLAR BALLOONING. 

EXPLORATION OF THE ATMOSPHERE. 
RECENT INVENTIONS. 


PRICE 2s. 


Publishers: KING, SELL, & RAILTON, 
4 Bo_r Court, FLEET Srreet, E.C. 


Limited, 


DENT’S WATCHES. 
Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN’S, from 10 to 60 Guineas. 





LADIES’, from 6 to 40 Guineas. | 


Catalogues Free by Post on application. 


Ee. DENT & CO-~7 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
Lom”7wnvdDon=. 


STANLEY I 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 


_W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


HORNTON-[OICKARD 


CAMERAS, 


AMBER’ & ‘RUBY.’ A©_ 


For HAND or STAND, 
From £5 3s, 6d. 


SHUTTER isc", 


Lllustrated Catalogue Free. 








Time and 
Instantaneous 





THE THORNTON-PIGKARD MANUFACTURING CO., Lro., ALTRINCHAM, | 


PHCENIX FIRE OFFICE, 
{9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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JAMES WOOLLEY,SONS & CO., LtD. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND } PHYSICAL APPARATUS 


Zon 


Catalogues Free on Applicat 


BOARD SCHOOLS. 





LABORATORIES SUPPLIED WITH EVERY 


SPECIAL TERMS TO TECHNICAL AN 


REQUISITE. 


ey rn 
HESTER. 


J. ORME & CO., 


S65 BARBICAN,EBLONDON,E C. 
MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 
FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 


Xe. 
GOODS SECURELY PACKED FOR THE COLONIES. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, &c. 





Separate Lists of Chemical Apparatus, Chemicals, Electrical 
pparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &. 


. ORME & Co., 
65 BARBICAN, LONDON, E.C. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the meeery fay tr ag 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 

and Burstall’s Method. 
AND PRICES ON 





PARTICULARS APPLICATION. 


QUARTZ FIBRES on Frames, about 6}, 114, ond 16 inches long, at 5s., 


| 7S. 6d, and 10s, per Frame respectively ; now ready for distribution. 


Physiological and Physical Apparatus of the best quality. 


Microtome for Cutting Flat Sections. 
Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s. 
| Sllustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: ; 
“Instrument Company, Ltd., Cambridge.” 


, — — snpitiinedmnnitinaion — 
30 ST. ANDREW'S STREET, 
| W. G. PYE, CAMBRIDCE, 
MAKER OF 
| PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 
| Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, from £3 
TANGENT ditto, from £2 20s. 


Section Cutting Appliances, including a new form of Rocking 
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Hy sti 
’ FE ESTABLISHED 18st. 

DE VERE, BIRKBECK BANK. 

i) Manufacturer of every description of Southampton Buildings, Chancery Lane, London. r} 


CONJURING APPARATUS _ameans per CENT. INTEREST allowed on DEPOSITS, 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


AND 
MECHANICAL NOVELTIES. monthly balances, when not drawn below £100. 


STOCKS and SHARES purchased and sold. 
je patie The BIRKBECK ALMANACK, with full particulars, post free, 
Tricks and Illusions for Theatres, FRANCIS RAVENSCROFT Manager. 





Marionettes, Guignols, Automatons, ; = 
ES Keene Se. THE MOST NUTRITIOUS COCOA 
39 RUE DE TREVISE 39, | 
PARIS. 
Catalogue in English, Post Free, 24d. Large GRATEFUL COMFORTING 








“ro solence tecrurners. COCOA 


THE CINEMATOGRAPH FOR LIVING PHOTOGRAPHS. WITH FULL NATURAL FLAVOUR. 
‘ : ES ooh } tarred, J y pinned COMER ATOM Pahang — 
: -ANTERN, used by late W. Lant-CarpenTeER, Esq., Prof. Forpes, &c. 
Miniz Tri a ons MALDEN tsq. grea 5 
| iiccess. New’ Oayhydrogen, Microscope, Science ‘Lanteing fee Class | MIOLLOWAY’S OINTMENT: 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- cu RES 
TAN GUINNESS, Madame ApbELINA Patti, &c., &c. Patent Pamphengos 


Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, : : 4 
i 6d¢., Marvellous value. Science Gout, Rheumatism, Lumbago, Sciatica, 


Portrait Combination front Lenses, 18s. 6¢ 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern Cuts Bruises Sprains &c 
b b ’ ° 


Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2¢d.. Pamphlets Free.—W. C. HUGHES, INVALUABLE FOR ALL SKIN DISEASES. 


SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. Holloway’s Ointment and Pills may be obtained of 


THE ART OF PROJECTION, AND COMPLETE all Medicine Vendors. 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless Wrinkles in all Branches of Optical Projection. 


ise Oil, Limelight, Disolving, Electric, Opaque, Mirowspic, at ALBERT EDWARD JAMRACH 


Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 

ing, &c., &c. Prof. MALDEN says :—‘‘A thoroughly practical work, (Late CHARLES JAMRACH), 
and should be studied by the experienced operator and amateur alike.”’ NATU RALIST, 

A complete vade mecum of Optical Lantern Manipulations. Price, 180 ST. GEORGE STREET EAST. 


bound in Cloth, 3s. 6¢.; Postage, 5¢. Worthits weight in gold. Send . , 
for Opinions of the Scientific Press to Mr. HUGHES, Brewster House, Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Mortimer Road, Kingsland, North London. Netsukis China, Lacquer, Gongs, Shells, and other Curios. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. f 
EDITORIAL COMMITTEE: S. NEWcoMB, Mathematics ; R. S. WooDWARD, Mechanics; E. C. PICKERING, Astronomy ; a 


MENDENHALL, Physics; R. H. THursTon, Engineering ; IRA REMSEN, Chemistry; J. Le ConTE, Geology; W. oe 

Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. Hart MERRIAM, Vertebrate ~e- ogy, 

S. H. ScuppeEr, Entomology; N. L. Brirron, Botany ; HENRY F. OsBorN, General Biology ; H. P. BowpiTcH, Physiology ; 
J. S. Brttincs, Hygiene; J. MCKEEN CaTTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


NGLISH AND CONTINENTAL SUBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAY BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W.C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 







we 


Best Make. THICK SPARKS. . 
HARVEY & PEAK Focus Tobe 


ONDON : 
ae .. Ordinary. 


SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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MACMILLAN AND CO’S NEW BOOKS. 
NEW BOOK BY SIR ARCHIBALD GEIKIE. 
THE ANCIENT VOLCANOES OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &c. 


With Seven Maps and numerous Illustrations. 2 Vols. Super Royal 8vo, 36s. net. 





TIME S.—‘*‘ An exhaustive treatise, which may be supplemented by the researches of the future, but which can hardly be 
superseded. . . . To geologists it is unnecessary to commend it ; to all who are interested in the checkered career of this earth of 
ours it will be found to abound with interest.” 


1897 ISSUE NOW READY. 


THE STATESMAN’S YEAR BOOK. A Statistical and Historical Annual 


of the States of the Civilised World for the year 1897. Thirty-fourth Annual Publication. Revised after Official Returns. 

Edited by J. SCOTT KELTIE. With Maps. Crown 8vo, tos. 6d. ; 

SPECTATOR.—* It is, however, almost an impertinence to praise ‘The Statesman’s Year Book,’ so deservedly high is its 
reputation for sound figures and clearly stated facts.” 


A STUDY OF THE SKY: a Popular Astronomy. By Prof. Herserr A. Howe, 
Professor of Astronomy, University of Denver. “ Extra Crown 8vo, 6s. 

ACADEMY.—‘‘It demands no previous knowledge of the subject, nor any knowledge of mathematics. The romance is 

opened up in a fashion which may well discover in the reader an enthusiasm for the fascinating and limitless science of the heavens. 


. . » The practical instructions for identifying the heavenly bodies by means of the diagrams are very clear, and the illustrations in 
general will be found interesting and helpful.” 


AN OUTLINE OF PSYCHOLOGY. By Rpwasp BRADFORD TITCHENER. Extra 


Crown 8vo, 6s. 6d. net 





NATURE.—* Written with admirabie clearness. The results of experimental psychology are expounded in a style both 
attractive and simple. The author’s own views are supported by careful reasoning, and at the same time the beginner is not 
overwhelmed with any superfluous controversial matter.” 


EXPERIMENTAL MORPHOLOGY. By Cmartes Benepicr Davenport, Ph.D., 
Instructor in Zoology in Harvard University. Part First: EFFECT OF CHEMICAL AND PHysICAL AGENTS UPON 
PROTOPLASM. §8vo, 9s. net. 





COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV. 
THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 
B. WILSON, Ph.D., Professor of Invertebrate Zoology, Columbia University. 8vo, 145. net. 


NATURE.—*“ A work which is second to none in the clear and comprehensive manner in which the facts of cell-structure 


and division are set forth, and the masterly manner in which the principal theories which have been founded upon these facts are 
stated and criticised.” 


ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. Curisriansen, 
Professor of Physics in the University of Copenhagen. Translated by Professor W. F. Macig, Ph.D. 8vo, 12s. 6d. net. 


CAMBRIDGE REViEW.—“ The plan is excellently carried out, and the student who has mastered the contents of the 
book should find himself fully able to appreciate the latest developments of theoretical physics.” 


PROBLEMS AND QUESTIONS IN PHYSICS. By Cuartes P. Marriews, 


M.E., Associate Professor of Electrical Engineering, Purdue University, formerly Instructor in Physics, Cornell 
University; and JOHN SHEARER, B.S., Instructor in Physics, Cornell University. 8vo, 7s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON. 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
Zz . & 4 s. d. 
Half easiy ER Eg eRe 4 he 4 | Three LinesinColumn ....... o 2 6 
De 7 6 Per Line ie eee eee 0 0 9 
To att Praces AsnoaD + One Eighth Page, or Quarter Column . 0 18 6 
eigen SS tie oe a :10 6 Quarter Page, or Halfa Column ... 115 © 
ESS ee Rie o15 6 Half a Page, ora Column ...... ; 5.0 
SF arenes Oe oe eke o 8.0 Whole Page .....- <r 660 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C, 











NATURE [Ari 22, ied 


NEBVT AND IMPORTANT. 


The “ACME” CONTACT BREAKER for INDUCTION COILS 


PATENT APPLIED FOR). 
Sipplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 
This new Contact Breaker, the invention of Mr. JAmMEs KinG, A.I.E.E., affords enormously increased facilities for working witl 
Coil, and tc experimenters with RONTGEN’S xX. RAYS will prove invz valid ible it can bé adapted to alniost any existing Col. 
The ‘oll ywing are some of its special features : 
The E.M.F. required is 25 per cent. le and the spark-length yielded is increased 15 per cent 
The speed of the make and break can ay controlled. 


It produces the same effect as a mercury interrupter without any of the trouble 
The platinum points and hammer do not become heated as with the ~ Contact Breaker. 


diminished. 
When once set in motion it requires no attention. 
W. WATSON & SONS Coils may be had fitted with the ‘* Acme ’’ Contact B reaker at an extra charge of 10s. €¢. 
rhe ye Ce ae See es be seen in action y prospective pur yr tate 
rtic sa eve site for working with RONTGEN'S \-R AVS (Dep. No. 7), fost ‘ 
“W. WATSON & ‘SONS (Established 1837)s Upticians to H. M. “Government. 
Sole London Address : 313 HIGH HOL BORN, LONDON, W.C., and 78 Swanston oy. Melbourne, Aust tralia. 
Awarded Gold and other Medais at International Exhibitions, including Five Highest ~- irds at the World's Fair, Chicago, 1893 ; Tw M 
Paris Universal Exhibition, 18§ 


THE ‘SUMMER SESSION. 


if s wget poely at the time 
so se 


/ 


FOR 


HENRY GROUCH'S MICROSCOPES 


Write for Catalogue to 


MOTH PREVENTIVE § IN VAR‘OUS FORMS, ALL EQUALLY EFFICACIOUS. 


MIKADO were ht PER. Specially adapted for F 
y Packed Articles, etc., 1S. per 4 x 


ALABASTRINE TABLETS. For placing _in Wardrobes, Chests, BARBICAN OPTICAL. WORKS, 


Cupboards, et« is. per box. 
CRYSTALLISED CAMPHYLENE. For scattering under Carpets, 
into Crevices, amongst Furniture, etc., 1S, per tin 


Of all Cheniists, Stores. etc., or direct from Sole Manufacturers, N MBE ROAD, LONDON. N. 
FLEMING'S OIL & CHEMICAL CO, 101 LEADENHALL 8T.. E.C. 92 DU co 


CROSSLEYV’S OIk ENGINES. 


PORTABLE OIL ENGINES. = | Suitable for all classes 
ECONOMICAL, : of Agricultural 


POWERFUL, Work. 
EFFICIENT 


REFERENCES, dc., ON 


Cost of Working: XW aw A AT) 
HALF-PENNY per Horse itil \ == 72 APPLICATION. 
Power per Hour. = 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER. 
EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices eee : aN from £5 to £7 Ts. 


This famous Instrument has /hree circles of divisions and figures instead of one, thus giving 
beautifully extended Scale, and consequent easy reading. Inv: aluable for Alpine Climbers, Tourists, 
SPECIMENS OF TESTI. MONTAL S. 


Surveyors, «ec. 

‘ Tagnitz, Russia, February 1 ; 
I have tested it inthe Meteorological 
of level between two rivers whi 


a 


**Il am very well pleased with the Watkin Aneroid Barometer you made for me. 


Observatory in St. Petersburg. It has been used with good effect to find the differences 
(Signed) 


were to be aaieedt yy a che vem 

66 Victoria Stre et, S.W., 
By taking 3 or 4 rez .dings [can me 
-third and half of 10 feet—the 


‘The | arge Watkin Aneroid Barometer you sold me is pe rfect. 
. M. Gornam (Messrs. Drake and Gorh: 


a mantel-piece—é.e., 1 can swear to its being about half way be tween < 
4 feet. (Sig ned) 


— mickEn. JAMES J. HICKS, 
8 9, & 10 HATTON GARDEN, LONDON, EAC. 


Printed by Ricuarp Cay & Sons, Limtrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, inthe City of London, and published by MACMILI - &C 
IMITED, at 23 Bedford Street, London, W.C., and THE MACMILLAN Company, €6 Fifth Avenue, New York.—Tuurspay, April 22, 1897- 
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“INDUCTION COILS. 


APPS’ PATENTED INDUCTION COILS are now manufactured 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 





“xX” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 63s. and 90s. 
Complete Apparatus for Réntgen ‘* X” Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 
Detailed List on Applice ation. 


HEAT INDICATING SCREENS. 


The Double IODIDE for preparing the above, 
9/6 per oz. 
INVALUABLE TO LECTURERS AND SCIENCE 
DEMONSTRATORS. 


WRITE FOR PARTICULARS AND INSTRUCTIONS, and 
also for CATALOGUE of 


X-RAY APPARATUS, 


INCLUDING 
INDUCTION COILS, TESLA COILS, 
TUBES, SCREENS, BATTERIES, 
WIMSHURST MACHINES, 


e., Be. 


ALL KINDS OF PHYSICAL AND CHEMICAL 
APPARATUS manufactured by 


JOHN J. GRIFFIN & SONS, 2 
22 GARRICK STREET, LONDON, W.C. 


| above. 





{All Rights are Reserved. 


Tue Davies Moror Co., Lrp., Successors to 


NALDER BROS. & CO., Lonoon. 
D’ARSONVAL GALVANOMETER 


Delivered Free a in U.S.A, for #32 C.0.D. 


Write for 
CATALOGUES. 


D'ARSONVAL 
GALVANOMETER 


(As illustrated). 


VERY PORTABLE 
SENSITIVE 


IN STOCK. 

£5 00 

NO a 
USA 


NEGRETTI AND ZAMBRA’S _ 
BAROGRAPHS AND_T HERMOGRAPHS. 





wali 
| tabs: 
MARE on Fl 
— 


The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable t 
invalids and others who are unable to take daily readings of the — ary 
instruments. Price of each, with supply of Charts for one year, £6 1 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


38 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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OF MAY 6 


Will be the Commencement of a New Volume, and with it will 


be issued, gratis, a 


PHOTOGRAVURE PORTRAIT 


Prof. STANISLAO CANNIZZARO 


(OF ROME). 


In the Number will be published (as an addition to the Series of 
** SCIENTIFIC WoRTHIES”), an Article on 


PROF, CANNIZZARO’S LIFE AND WORK, 


“NATURE” OFFICE, 
BEDFORD STREET, STRAND, W.C. 


GOVERNMENT OF WESTERN 
AUSTRALIA. 


Applications are invited for the Position of ASSISTANT GEOLOGIST, 
at a Salary of £300 per annum, and actual travelling and incidental expenses 
incurred. 

The Applications, accompanied by Testimonials (copies in the first in- 
stance), and an account of the Candidate’s experience in Geology and 
Mining, to be lodged with the undersigned not later than June 30, 1897. 

HENRY C. PRINSEP, Under Secretary for Mines. 

Department of Mines, Perth, February 24, 1897. 


BEDFORD COLLEGE, LONDON, FOR 
WOMEN. 
YORK PLACE, BAKER STREET, W. 
Principal : Miss EMILY PENROSE. 
The Easter Term, 1897, begins on Thursday, April 29. Special Classes 
for Students who matriculated in January. 
Dr. DryspaAce will begin a Course on Bacteriology. 
Two Entrance Scholarships will be offered for competition in June 


LUCY J. RUSSELL, Honorary Secretary. 


ZOOLOGICAL SOCIETY OF LONDON. 


\ Course of Ten Popular Lectures on Birds will be delivered in the 
Lecture-room in the Society's Gardens, Regent's Park, on Thursdays, at 

p.m., commencing May 6, by Mr. F. E. BepvArp, M.A., F.R.S., 
Prosector to the Society 

Tickets for the whole Course, including Entrance to the Gardens, ros. 
each, or ts. each Lecture, not including Entrance, to be obtained at the 
Society's Office, 3 Hanover Square, W. Fellows admitted free. 





MERTHYR COUNTY SCHOOL. 
WANTED, at once, MATHEMATICAL MASTER; Salary, £130. 


Application, before May 6, to 
C. OWEN, M.A., Head Master. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 
AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.LE.E. 
Senior-InstrucToR—C, CAPITO, M.1.E.E., M.1.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kern, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 
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WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICA 
SCIENTIFIC APPLIANCES AND CABINETS. sede: 

Plain Ring Nets, wire or cane, including Stick, 15. 3¢., 2 Fold 
ing Nets, 3s. 6¢d., 4s. Pocket Boxes, 6d. od. 1S., 1S. 6d. vies wae cal 
Boxes, 9d., 15., 1s. 6d., 2s. Store Boxes, 2s. 6d., 45., 55., 6s. Setting Bo, mh 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 115. 6d. “a 
Breeding Cage, 2s. 6d., 45., 58., 78. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. 9d., 38. 6d., 48. 6d., 78. 6. Botanical Paper, from 1s 1 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 115. Forceps for removi 
Insects, 15. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15 4d. “= 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of Briteeh 
Micro-lepidoptera, with English and Latin names, 15. 6d. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion contain- 
ing most necessary implements for skinning, 10s. 6¢. ; Scalpels, with ebony 
handles, 1s. 3d. ; Fine Pointed Scissors, 2s. per pair ; Egg Drills ed. 4 
ts.; Brass Blowpipes, 4d., 6d. A large stock of British, European, aa 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. i 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


|  Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
36 STRAND, LONDON, w.c. (Five doors from Charing Cross.) 


| ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
| The following are some of the chief forms, with prices : j 
Scyllinm, vod. each ; 8s. doz Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9d. each. Echinus (large), 10s. doz. 
Astacus, od. each. Cucumaria (large), 1s. 4d. each 
Anodon, od. each. Apus, rs. each 
| Rana, Gd. each. Nebalia, 1s. per tube. 
Gammarus, ts. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to rod. each 
Haliotis, 8d. each. 
Loligo media, rod. each. 
Mya, rod. each. 
Pedicellina. ts. per tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 
Raia, rs. to 2 
Lacerta, 10d. 





Noctiluca, 1s. 3¢. per tube. 
Grantia, 1s. 3d¢. per tube. 
Sycon, 1s. 3d. per tube. 
Medusoids, 1s. 3d. per tube. 
Aurelia, tod. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6@. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Spectal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


78 NEWGATE STREET, LONDON, E.C. 

THE ALBION S.S. COMPANY, LIMITED 
BALTIC AND NORTH CAPE CRUISES. 
Steam Yacht VORSE KING, 3254 tons, 4000 h.p. 

MAY 22.—BALTIC, visiting STOCKHOLM (for Exhibition), CHRISTI- 
ANIA, ST. PETERSBURG, BALTIC CANAL, &c. 

Fares from 22 Guineas. 

JUNE 23.—NORTH CAPE and NORWEGIAN FJORDS 
5 ‘ares from 18 Guineas. 
For full particulars apply Baltic Chambers, Newcastle-on-Tyn¢ 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, Londopr. 


Catalogues Fre: 





FOR SALE.—Several Hundreds of Speci- 
mens of well-known MINERALS and ROCKS ; many of the Minerals 
very Choice. Specimens adapted for a Small Private Collect ox 
mostly of moderate size. Can be seen by Appointment. 
Nature Office, Bedford Street, Strand, W.C. 
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F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Aneura, 
Aulacomnion. Bartramia, Chara, Draparnaldia, Jungermannia, Lunularia, 
Mnium, Oscillaria, Pella, Protococcus, Radula, Spirogyra, Vaucheria. 
Glass-topped Boxes of any dimensions made to order. Collections, in boxes 
with divisions, as supplied to the Department of Science and Art:—2o Typical 
Rocks (about 3” X 4”), 20s.; 16 Types of Rock Structures, 10s.; and 
13 Rock-Constituents, 7s. 6d. Case of 12 Micro-slides of Rocks, and ditto 
of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re-crystallized Sand- 
stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each set. Practical 
Demonstrations given in Mineralogy and Palwontology. On Sale, British 
Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
Geological Hammers. 
Cabinets. 
ve Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammaru:, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 
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THE DIRECTOR. 








ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES. 





Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREVISE 39, 
PARIS. 





Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 15. 
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Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great [-xhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go.p 
MepAz in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


W. G. PYE, 30 ST. ANDREW'S STREET 


CAMBRIDCE, 
MAKER OF 


PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 


Special Apparatus as used at the CAVENDISH LABORATORY, 
Cambridge. 
IMPROVED REFLECTING GALVANOMETERS, from £3 
TANGENT ditto, from £2 10s. 


COSS0 X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
ACTUAL MAKER, 


DEGREES OF VACUA. 
Tubes containing Specimens of Fluor- 
67 FARRINGDON °**"5n° cost Retna 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suvtrer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H, Grat- 
TAN GuINNESS, Madame ApDELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


PHGENIX FIRE OFFICE, 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W 


EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W,. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 


FROM 


NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 

Captain CABORNE, R.N.R., F.R.G.S. 

Sailings :—JUNE 5, 19; JULY 3, 17, 31; and AUGUST 14 
Fares from 12 Guineas, including first-class table. 

For Itinerary, &c., apply to M/JDN/IGHT SUN PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 
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SEISMOGRAPHIC APPARATUS 


(LATEST PATTERN) 


Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seismology, 
Prof. MILNE has designed this improved form of Instrument for 
recording on a very open scale the movements of the Earth’s Crust, 


FULL PARTICULARS ON APPLICATION. 
VERTICAL AND HORIZONTAL PENDULUMS, &c. 


Catalogues of Scientific Apparatus gent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 


147 HOLBORN BARS, LONDON, E.C, 





NATURAL SCIENCE. 


MAY. 


| 


NOTES and COMMENTS :—The Case of the Chemical Society—The | 


Army Examinations and Science in Public Schools—Young Oxford 
and Science—Supposed Remarkable Sea-anemones—Zoology at Bergen 
—The Eyes in Pecten and Lima—Archezology at Bergen—Formol for 
Zoological Specimens—The Preservation of Fish and Reptiles—How 
are Crustacea to be Preserved ?—The Fixation of Soft-bodied =Marine 
Invertebrates—Preservation of Vertebrate Tissues—Fever in Plants— 
Bulb-growing The Antiquity of Man in the Eastern United States 
—The Extinction of British Butterflies—The Extermination of the 
Golden Eagle— Buffaloes. 


IV.—By G. Archdall Reid, M.B. 
11.—The Lemurs as Ancestors of the Apes. By Charles Earle. 


I.—Human Evolution. 


I11.—The Museums of Public Schools. III.—Rugby. By L. Cumming. 
M.A. (With Plate III.) 


1V.—The Suprarenal Bodies of Fishes. By Walter E. Collinge, F.Z.S 


V.—Numerical Variation of Parts in Aanunculus repens. By John 
H. Pledge. (With Four Charts), 

SOME NEW BOOKS.—Lepidoptera of the British Islands: by C. ( 
Barrett.—Handbook to the Order Lepidoptera, vols. iii. and iv. : by 
W. F. Kirby; Monograph of the Bombycine Moths of America 
Notodontida : by A. S. gy. (G. H. Carpenter).—Mechanical 
Selection: by K. Jordan (G. Carpenter).—Hemiptera Homoptera 
of the British Islands: by J. kaw ards.—Oceanic Ichthyology : by G. 
Brown Goode and ¥ H. Bean.—Marketable Marine Fishes of the 
British Isles: by J.T. Cunningham.—Botanisches Practicum : by E. 
Strasburger (D.H.S ee al of Determinative Mineralogy: by 
G. J. Brush (G.T.P.).—Gemmographical Tables: by W. J. Lewis 
Abbott.—Lehrbuch der Vergleichenden Anatomie der: Wirbeltiere 1. 
Der Magen: by A. Oppel.—Catalogus Mammalium: by E. L 
Trouessart (O.T.),—Catalogue des Bibliographies Geologiques : oy E. 
D. Margerie.— Bibliographies. —Willesden.—Scraps from Serials.— New 
Serials. 


OBITUARY.—E. D. 
J. KoSt4l R. Hogg. 
NEWS OF UNIVERSITIES, MUSEUMS, AND SOCIETIES. 
CORRES PON DENCE . F. Dollfus—E. S$. Goodrich—P. Q. Keegan 
W. K. Brooks—T. "A Cockerell. 


Cope—Dr. Kenngott—L. N. Johnson—G. Ville— 


PRICE ONE SHILLING, NET. 


PAGE & PRATT, 22 St. Andrew Street, London, E.C. 





LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 
PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF LONDON, Part IV. Containing Papers read at 


the Scientific Meetings held in November December, 1896. 
With 16 Plates. Price to Fellows, gs. ; to the Public, r2s. 


TRANSACTIONS, Vol. XIV., Part III. 


Containing the following Papers :—‘‘ The Suprarenal Bodies in Fishes, 
and their Relation to the so-called Head-Kidney,"’ by Swale Vincent, 
M.B. (Lond.); with ¢ = ates. ‘‘A Supplementary Report on the 


Crustaceans of the Group J/yedocofa obtained during the Challenger 


Expedition, with Notes on other New or imperfectly known Species, 
y G. Stewardson Brady, M.D., LL.D., F.RS.; with Plates. 
Price to Fellows, 15s. 9¢.; tu the Public, 21s 

To be obtained at the Society’s{Office (3 Hanover Square, W.), or through 
my Bookseller. 


THE 


Geographical Distribution of Dragon-flies, 


By GEORGE H. CARPENTER, 
3.Sc.(London), F.E.S., &c., Assistant Naturalist in the Science and Art 
Museum, Dublin. Being the Scientific Procecdings of the Royal Dublin 
Society. Vol. VIII. New Series. Part V. No. 55. With one Plate, 

rice Siayense. 


REPORT OF THE COMMITTEE, conslesing: a Prof. W. J. Soxas, 
LL.D., F.R.S., R. reg PRAEGER, B. ‘A, B. A.F. Dixox, M.B., and 
ALFRED DELA?, Ba: . B.E., appointed by 4 "Royal Dublin Society to 
investigate the coo 


BOG-FLOW IN KERRY. 


3eing the Scientific hae Ng of the Royal Dublin Society. Vol. VIII. 
New Series. Part 0. 57, W ith two Plates, and 34 pp. in Text. 
Price Sixpence. 


London : WILLIAMS « NORGATE, 14 Henrietta St., W.C. 


THE NEW SCIENCE TEACHING, 


Crown 8vo. 5s. 


EXPERIMENTAL SCIENCE. 


A School Course of Practical Exercises in Element: ary Physics (mainly 
Quantitative), including some fundamental Principles in Mechanics. By 
ARTHUR Hups_e, Science Demonstrator to the London School Board. 
With numerous Llustrati yns and Diagrams. 

This book covers the experimental work of the new Physi jography 
Syllabus, the Elementary Physics Course in Organised Science Schools, 
and the Syllabus of the Incorporated Association of Headmasters (Subject 
3A Physics). 

It has also been found useful as a good general course of practical science, 
both as a Class and as a Specific subject ; being specially distinctive in its 
advocacy of simple, home-made apparatus, its easy practical methods for 
the verification of physical laws. and the importance it attaches to Quanti- 
tative experiments— Weighing,-Measuring, &c. 


CHAPMAN & HALL, Lrp., LonpDoN. 


Agents for the Science and Art Department of South Kensington, and for 
the Scientific Publications of Messrs. Wiley & Sons, of New York. 
Catalogues on application. 





THE 


AERONAUTICAL JOURNAL. 


APRIL 1897. 


FLYING MACHINES. 
MAN-LIFTING KITES 
POLAR BALLOONING. 
EXPLORATION OF THE 
RECENT INVENTIONS. 


ATMOSPHERE. 


PRICE 2s. 


Publishers: KING, SELL, & RAILTON, Limited, 
4 Bo_r Court, FLeet Street, E.C. 
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THE ELECTRIGAL CO., Lro. 


COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 





Direct Investigations, or Photography. 
¢ 











RONTGEN TUBES, with 3 Electrodes, available for any 
length of Spark, 20s. each. 

COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated Platino- 
Cyanide of Barium. 
ACCUMULATORS. CELLS. 
Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


4@ Send for Complete Priced Catalogue. 


JAMES WOOLLEY, SONS & CO., LTD. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND PHYSICAL APPARATUS 


ion 








Catalogues Free on Applicat 





BOARD SCHOOLS, 





IRATORIES SUPPLIED WITH EVERY 


| 
| 


z. 






i ae 
VICTORIA BRIDGE, MANCHESTER. 


THE GENERAL SCIENCE & TECHNICAL STORES 


(ESTABLISHED 1862), 
CHENIES STREET, TOTTENHAM COURT ROAD. 
A. CAPLATZI 


Imports, Makes, Buys, Sells, Lets, Values, and Exchanges all kinds of 
operates connected with Electricity, Optics, Mechanics, Physics, 
Chemistry, Engineering, Surveying, &c., on his own and Com- 
mission account. Rare Bargains of deceased Scientific Men generally 


ADK 


SPECIAL TERMS TO TECHNICAL A 








enhand. College Students and Lecturers supplied. Catalogues 2d. each 


| «Instrument Company, Ltd., Cambridge.’ 
| - - = 





NATURE CCV 


INDUCTION COILS. 


25-inch, £5. 3-inch, £6 6s. 4.inch, £9, 6-ineh, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 


EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus and Separate Parts for Radiography of the 
highest standard of merit. Coils, Cells, Accumulators, Transformers, 
Crookes’ Tubes, Fluorescent Screens, &c. 


IMPROVED PORTABLE COILS, 


Suitable for Scientific, Medical, and Surgical Purposes. 


| These 


The maximum of power in the | Batteries give any 


strength of current, from the 


minimum of space. weakest to the very strongest. 


PATENTEES AND MAKERS OF THE 
“Ringing” Bells, Bell Sets, and Improved 
Medical Coils. 

MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &c. 


Special attention is given to the Design and Construction of small Motors 
and Transformers. 


¢a> SEND FOR NEW ILLUSTRATED CATALOGUE, “=s 


HOWARD B. LITTLE & 60. 


ELECTRICIANS, 
36 Shaftesbury Avenue, Piccadilly, London, W. 








CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 
QUARTZ FIBRES on Frames, about 6}, 114, and 16 inches long, at 5s., 
7 


s. 6d , and 10s, per Frame respectively ; now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Improved Pattern *‘ Cambridge” Rocking Microtome, 
price £4 4s. 


lllustrated Catalogue of Apparatus sent Post Free on receipt of 18. 6d. 


Address all Communications: 
’ 


T-WORNTON- [PICKARD 
CAMERAS, 


‘*AMBER’”’ 
ft RUBY.” 


For HAND or STAND 
With Time and In- 


stantaneous 


SHUTTER. 






Catalo ue free from 


THORNTON-PICKARD, Lto., ALTRINCHAM. 





ee OE TT I NO 


an ee 


—— 








ccvi NATURE [APRIL 29, 1897 


ESTABLISHED 18st. : , ——~ 
BIRKBECK BANK. HOLLOWAY'S PILLS 





Southampton Buildings, Chancery Lane, London. Bi . s : : 
er: i ae iliousness, Sick Headache, Indigestio 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 2 2 n ‘ 
imines os and all Internal Complaints. 
monthly Falances, when not drawn below Cise on the Minimum GAN BE TAKEN BY THE MOST DELICATE. 
STOCKS and SHARES purchased and sold. ' 
The BIRKBECK ALMANACK, with full particulars, post free. Holloway 8 Pills and Ointment may be obtained of 
FRANCIS RAVENSCROFT Manager. all Medicine Vendors. 


THE IRISH NATURALIST. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 4 Monthly Magazine of Irish Zoology, Botany, and 


eology. Price 6d. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical di ww GE oENTE 3 Sc . 
Benches, &c., &c. Instruments for special purposes constructed to Clients Rdhed by GEG. ye Fee and R. LLOYD 


own designs. Price List on application. “ae” 
Annual Subscription, 5s. Post Free to any Address. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), eS Ree eae ona a ates Sucicele Steeee 
a (to which Address Subscriptions should be sent). 
7 
56 Crogsland Road, Chalk Farm, London, N.W. London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO.. Lud. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE 7s “ PHUSIS,”’ LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
. £ s d. sa & 
Yearly. 2... ee eee eee ee TBO Three Linesin Column .......0 2 6 
ee eee Fe . f 
ne ee Pes Line me eo se 1h e.0. Oe ae 
OEE aC One Kighth Page, or Quarter Column . 0 18 6 
Me ee ea Quarter Page, or Half a Column ... 115 0 
PE Aik we eae «ES Half a Page, or a Column a 
Quarterly .. mth Ses eetcnl ashe o 8 Oo Whole Page ..... 6 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


MAY NUMBERS NOW READY. 
MACMILLANS MAGAZINE. 


MAY. Price ONE SHILLING. 
Two New Novets BEGIN IN THIS NUMBER. 
1.—THE HOUSE BY THE HOWFF. ByW. L. Watson. 5:-—NELL: A Biographical Fragment. 


Chaps. I.-IV. 6.—A BRITISH PRISONER IN AMERICA. By A. G, 
2.—ON THE THEORY AND PRACTICE OF LOCAL BRADLEY. 4 
COLOUR. By W. P. JAMEs. 7.—PHILOMELE. 
3;—RAYMOND LULLY. By H. C. Macpowa.t. 8.—A CHAPTER OF ACCIDENTS. By Mrs. FRASER. 


4.—SUNDAY OBSERVANCE. Chaps. I.-V, 


Illustrated, price Is. 4d 


THE CENTURY MAGAZINE 


For MAY contains, besides many Stories and Articles : 
CRETE, THE ISLAND OF DISCORD. By a Resident of Athens. 
THE ROYAL FAMILY OF GREECE. By B. J. WHEELER. 
THE WITHDRAWAL OF THE FRENCH FROM MEXICO. A Chapter of Secret History. By Lieut.-General JOHN 
M. SCHOFIELD. 
THE DAYS OF JEANNE D’ARC. II. By M. H. CATHERWOOD. 


Illustrated, price Is. 


ST. NICHOLAS MAGAZINE 


For MAY contains, besides many Stories and Articles : 
THE BIG BOOBOO AND THE LITTLE BOOBOO. By GERTRUDE SMITH. 
THE KING’S HIGHWAY. By R. F. BUNNER. 
A WHITE RED SQUIRREL. By Emity G, Hunt, M.D. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN AND CO.’S NEW BOOKS. 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf), &c. 


With Seven Maps and Numerous liiustrations. 2 Vols. Super Royal 8vo, 36s. net. 
TIME S.—‘*‘ An exhaustive treatise, which may be supplemented by the researches of the future, but which can hardly be 
superseded, . . . To geologists it is unnecessary to commend it ; to all who are interested in the checkered career of this earth of 
ours it will be found to abound with interest.” 


Demy 8vo, 17s. net. 


A TREATISE ON ROCKS, ROCK-WEATHERING AND SOILS. By 


GEORGE P. MERRILL, Curator of Geology in the United States National Museum, Xc. 


READY IN A FEW DAYS. 


LECTURES ON THE ACTION OF MEDICINES. Being the Course of 


Lectures on Pharmacology and Therapeutics delivered at the Medical School of St. Bartholomew's Hospital during the 
Summer Session of 1896. By T. LAUDER BRUNTON, M.D., D.Sc. Edin., LL.D. Edin., F.R.C.P., F.R.S., Physician 
to St. Bartholomew’s Hospital. 8vo, Ios. 6d. net. 


1897 ISSUE NOW READY. 

THE STATESMAN’S YEAR BOOK. A Statistical and Historical Annual 
of the States of the Civilised World for the year 1897. Thirty-fourth Annual Publication. Revised after Official Returns. 
Edited by J. SCOTT KELTIE. With Maps. Crown 8vo, Ios, 6d. 

SPECTATOR.—* It is, however, almost an impertinence to praise ‘ The Statesman’s Year Book,’ so deservedly high is its 
reputation for sound figures and clearly stated facts.” 


A STUDY OF THE SKY: a Popular Astronomy. By Prof. Herserr A. Howe, 


Professor of Astronomy, University of Denver. ~ Extra Crown 8vo, 6s. 

ACADEMY.—‘‘It demands no previous knowledge of the subject, nor any knowledge of mathematics. The romance is 
opened up in a fashion which may well discover in the reader an enthusiasm for the fascinating and limitless science of the heavens. 
. . . The practical instructions for identifying the heavenly bodies by means of the diagrams are very clear, and the illustrations in 
general will be found interesting and helpful.” 


AN OUTLINE OF PSYCHOLOGY. By Epwarp Braprorp Titcuener. Extra 
Crown 8vo, 6s. 6d. net. 
NATURE.—*‘ Written with admirable clearness. The results of experimental psychology are expounded in a style both 
attractive and simple. The author's own views are supported by careful reasoning, and at the same time the beginner is not 
overwhelmed with any superfluous controversial matter.” 


EXPERIMENTAL MORPHOLOGY. By Crartes Benepicr Davenport, Ph.D., 


Instructor in Zoology in Harvard University. Part First: ErrECT OF CHEMICAL AND PHYSICAL AGENTS UPON 
PROTOPLASM. 8vo, Qs. net. ae 
COLUMBIA UNIVERSITY BIOLOGICAL SERIES, No. IV. 
THE CELL IN DEVELOPMENT AND INHERITANCE. By Epmunp 
B. WILSON, Ph.D., Professor of Invertebrate Zoology, Columbia University. 8vo, 145. net. 
NATURE.—“ A work which is second to none in the clear and comprehensive manner in which the facts of cell-structure 


and division are set forth, and the masterly manner in which the principal theories which have been founded upon these facts are 
stated and criticised.” 


ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. Curistiansen, 


Professor of Physics in the University of Copenhagen. Translated by Professor W. F. MAGIE, Ph.D. 8vo, 125. 6d. net. 
CAMBRIDGE REV‘(EW.—* The plan is excellently carried out, and the student who has mastered the contents of the 
book should find himself fully able to appreciate the latest developments of theoretical physics.” 


PROBLEMS AND QUESTIONS IN PHYSICS. By Cnarves P. Marrnews, 


<., Associate Professor of Electrical Engineering, Purdue University, formerly Instructor in Physics, Cornell 
University; and JOHN SHEARER, B.S., Instructor in Physics, Cornell University. 8vo, 7s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON, 
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EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


le in various Sizes, from Watch Size to 6-inch. 
Prices =m : ae from £5 to £7 7s. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 
‘ Tagnitz, Russia, February 1892. 

**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it inthe Mete orological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “Count Berc 

**66 Victoria Street, S.W., March 1, 1892. 

** The large i gp Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece , | can swear to its being about half way between ane -third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham).” 


woe JAMES J. HICKS, 
8 9, & 10 HATTON GARDEN, LONDON, E.C, 
AND IMPORTANT. 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 

new Contact Breaker, the invention of Mr. JAMES KING, A.1.E.E., affords enormously increased facilities for working with: the ae orf 
to experimenters with RONTGEN’ S X- RAYS will prove invaluable. /¢ can be adapted to almost any existing Coil at a cost ef £2 0. 
e following are some of its special features :— 

The Battery power required is 25 per cent. less, and the Spark-length yieldec 
The apses f the make and brez ‘k can be controlled. 

It produces the same effect as a mercury interrupter without any of the trouble. 

The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 


apied 








| is increased 15 per cent. 


Vhen once set in motion it requires no attention. 

. WA Y SON & SONS’ Coils may be had fitted with the “ Vril ” Contact Breaker at an extra charge of tos. 6d. if specified at the time of ordering. 

The “ Vrii hs mtact Breaker may be seen in On by __pre spec tive purchasers on presentation of card. 
full particulars, also Catalogue of every requisite for working with RONTGEN S X-RAYS (Dep. No. 7), post free on application to 

“W WATSON & ‘SONS (Established 1837) Opticians to H.M. Government. 

Sole London Address : 313 HIG H HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 

Awarded 38 Gold and other Medals at International Exhibitions, including Five Hig shest . Aw: urds at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
aris vc niversal Exhibition, 1889, &c. 





THE SUMMER SESSION. DENT’S WATCHES. 





— Highest Quality. Moderate Price. 


vie COLD KEYLESS LEVER WATCHES. 
HENRY CROUCH'S MICROSCOPES “*'CAbics. trom 6 to 40 Guineas. 
Catalogues Free by ‘Post on application. 


Write for Catalogue to SB. DENT « CO. 
Makers to the Queen, 


ICAL ; 4 ROYAL EXCHANGE, E.C., and 
BARBICAN OPTIC WORKS DENT +. ee ee 


92 DUNCOMBE ROAD, LONDON, N. GEARS WEEE. LOomDon. 








SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4:3. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S86 Gs. 
Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Complete with Extra Rapid Euryscope Lens, with 
Iris Diaphragm in Aluminium Mount. Instantaneous 
Shutter, and three Double Dark Slides. Revolving 
4 the Milled Head at side is the only movement 
aks ait necessary to open and close. ; ~ | 
CATALOGUE POST FREE. OPEN. 
ENT, “sousom circus’ LONDON. “OPTIMUS. 
PERKEN, SON & RAYM gs HOLBORN CIRCUS, . 
I ‘rinted by Ricuarp Cray & Sons, LimiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, inthe City of London, and published by MACMILLAN &Co., 
LIMITED, at 29 Bedford Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—Txurspay, April 2c, 1597- 
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